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DISEASES  OF  THE  NOSE  AND  ACCESSORY  SINUSES 

Burt  R.  Shurly  and  George  E.  Shambaugh 

RELATION  OF  GENERAL  THERAPEUTICS  TO  SPECIAL  TREAT¬ 
MENT  OF  THE  UPPER  RESPIRATORY  TRACT 

The  natural  modern  trend  of  our  highly  developed  specialties  is  rap¬ 
idly  producing  a  sharp  line  of  demarcation  between  the  treatment  of  gen¬ 
eral  and  special  pathologic  phenomena.  There  is  danger  in  this  develop¬ 
ment  that  rhinology  and  laryngology  may  become  departments  of  therapy 
only,  while  the  state  of  the  general  human  machine  is  frequently  ignored. 
Many  disastrous  failures  of  treatment  by  laryngologists  are  examples  of 
this  fact.  Many  conditions  of  the  upper  respiratory  tract  are  wholly 
systemic  in  origin  and  must  be  treated  on  a  broad  and  liberal  basis.  For 
example,  this  department  of  medicine  must  be  ever  alert  to  offer  thera¬ 
peutic  care  to  the  various  special  and  frequently  general  manifestations 
that  occur  in  syphilis,  tuberculosis,  diphtheria,  diseases  of  the  ductless 
glands,  gout,  rheumatism,  and  various  general  infections  of  the  staphyl¬ 
ococcus,  streptococcus,  influenza  bacilli,  and  other  pathogenic  bacteria. 
Therapeutics  has  developed  a  series  of  specifics  and  other  remedies  of 
great  value.  Their  usefulness  is  placed  upon  a  definite  and  exact  basis 
of  value.  These  therapeutic  indications  must  be  met  as  promptly  by 
the  specialist  as  by  the  internist.  Textbooks  are  laden  with  innumerable 
drugs  and  general  therapeutic  measures  that  are  recognized  by  practi¬ 
tioners  as  worthless  and  harmful  from  the  fact  that  frequently  valuable 
time  is  lost  in  the  treatment  of  disease  by  therapeutic  methods  that  de¬ 
serve  a  place  only  in  the  history  of  medicine.  It  has  been  our  endeavor 
to  eliminate  and  discard  remedies  that  serve  to  fill  the  pages  of  the  text¬ 
book  and  mention  those  only  which  clinical  experience  has  proved  of  real 
curative  merit,  or  at  least  as  additions  to  the  comfort,  and  not  the  dis¬ 
comfort,  of  the  patient.  There  is  a  place  in  laryngology  for  the  physician 
as  well  as  the  surgeon.  Recently  the  radical  surgeon  laryngologist  is  re^ 
ceding  to  the  more  logical  fields  of  conservatism,  and  slowly  he  will  appre¬ 
ciate  more  and  more  the  true  usefulness  of  his  friend  and  consultant,  the 
physician  laryngologist. 
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RHINITIS 

Acute  Rhinitis  (Acute  Coryza). — The  treatment  of  acute  rhinitis  in¬ 
volves  primarily  a  study  of  the  habits,  dress,  occupation,  temperament, 
local  and  general  physical  defects  and  immunity  of  the  individual.  This 
study  will  develop  principles  of  prophylaxis  that  require  enforcement  by 
careful  attention  to  details. 

Neglect  or  carelessness  in  regard  to  clothing,  house  ventilation  or  heat¬ 
ing,  and  exposure  must  be  studied  and  the  remedy  suggested.  A  definite 
plan  of  cold  sponge  bathing  or  sleeping  outdoors  may  be  of  prophylactic 
benefit.  The  neck  and  chest  may  be  quickly  sponged  with  cool  and  later 
very  cold  water,  or  the  body  may  be  gone  over  with  a  stiff  flesh  brush. 
When  this  latter  procedure  is  adopted  the  smallest  amount  of  water  which 
will  form  a  lather  with  pure  white  castile  or  common  laundry  soap  should 
be  used.  A  sharp  reaction  of  the  skin  should  be  obtained  afterward  by 
brisk  friction  with  a  Turkish  towel,  which  will  remove  the  lather  without 
rinsing.  This  morning  bath  should  be  taken  in  a  room  which  is  thoroughly 
warmed.  In  debilitated  subjects  the  change  to  a  cold  bath  should  be  made 
gradually. 

Many  individuals  are  particularly  susceptible  to  drafts  of  air,  and 
some  to  drafts  when  applied  to  definite  areas  of  the  body,  such  as  the  back 
of  the  neck,  the  interscapular  region,  or  about  the  feet.  Advice  in  regard 
to  wearing  apparel  may  be  advantageously  given.  The  use  of  high  shoes, 
warm  stockings,  and  proper  underwear  of  wool,  silk,  or  flannel  will  prove 
a  necessary  prophylaxis  in  some  cases.  Chest  protectors,  neck  furs,  and 
mufflers  should  be  dispensed  with.  Many  colds  may  be  prevented  by  the 
prompt  removal  of  damp  clothing,  especially  shoes,  so  that  body  heat  is 
quickly  restored. 

In  cases  of  recurrent  coryza  the  condition  of  the  nasal  and  nasopharyn¬ 
geal  chambers  must  be  thoroughly  investigated.  Septal  deformities,  hy¬ 
pertrophies,  adenoids,  polypi,  chronic  sinus  infection  and  all  other  im¬ 
portant  conditions  that  interfere  with  nasal  drainage  and  respiration 
must  receive  proper  surgical  attention.  When  acute  coryza  is  present  in 
the  household  delicate  subjects  may  receive  a  prophylactic  inoculation 
of  a  vaccine.  This  may  be  prepared  from  a  nasal  culture  obtained  from 
the  member  of  the  family  who  was  the  original  source  of  infection. 

A  careful  regulation  of  the  temperature  of  living  rooms  to  about  65°  F. 
is  important,  while  a  cold,  well-ventilated  sleeping  room,  warm  bed  cover¬ 
ing,  and  night  garments  are  advantageous  to  many  people  during  the 
winter  months.  Susceptible  infants  and  young  children  may  be  provided 
wfith  an  improvised  sleeping  bag  or  blankets  may  be  pinned  to  avoid  the 
dangers  of  exposure  at  night.  Sleeping  out  of  doors  or  in  a  window  tent 
has  given  excellent  prophylactic  results  in  selected  cases. 
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Against  an  acute  attack  radical  abortive  measures  must  be  adopted 
early.  The  time-honored  administration  at  bedtime  of  5  to  10  gr. 
(0.3  to  0.6  gm.)  of  Dover’s  powder  alone,  or  with  5  gr.  (0.3  gm.)  each 
of  aspirin  and  quinin,  is  frequently  successful.  A  mustard  foot  bath 
will  encourage  leukocytosis ;  and  a  hot  lemonade  with  spiritus  frumenti 
will  establish  diaphoresis.  The  patient  should  immediately  retire  and 
remain  covered  with  several  warmed  blankets  until  profuse  perspiration 
ensues.  On  rising  in  the  morning  a  saline  laxative  such  as  a  Seidlitz 
powder  or  Sol.  Rochelle  oSs  may  be  necessary.  During  the  day  the 
Lincoln  formula  of  quinin  sulphate,  gr.  14  (0.03  gm.)  ;  fluid  ext.  of 
belladonna,  gr.  y8  (0.007  gm.)  ;  gum  camphor,  gr.  %  (0.012  gm.),  every 
two  or  three  hours  ;  or  3  drops  each  of  tr.  belladonna  and  tr.  opium 
in  a  half  ounce  (15  c.c.)  of  camphor  water  may  be  given. 

The  nose  should  be  examined  under  good  illumination  and  a  culture 
taken  from  the  secretion  if  the  vaccine  treatment  is  to  be  adopted,  or  a 
stock  vaccine  may  be  chosen.  If  Bosworth’s  method  be  selected — then  a 
20  per  cent  solution  of  cocain  is  applied  to  the  inferior  turbinates,  after 
which  a  bead  of  chromic  acid  is  fused  upon  a  probe,  and  with  this  a  fine 
linear  cauterization  is  made  along  the  median  surface  of  each  inferior 
turbinate. 

Trouble  may  be  avoided  by  inquiring  for  any  idiosyncrasy  against 
quinin  or  belladonna  before  continuous  doses  of  these  remedies  are  pre¬ 
scribed.  If  the  abortive  treatment  is  not  successful  much  may  be  done 
for  the  comfort  of  the  patient  by  the  use  of  sprays,  irrigations,  and  pig¬ 
ments.  The  various  preparations  of  the  suprarenal  gland  are  useful. 
Adrenalin  chloricl  diluted  with  normal  salt  solution  (1:10,000)  with  or 
without  cocain  or  eucain  (1  per  cent  to  2  per  cent)  affords  relief.  The 
nose  may  be  irrigated  with  a  mild  solution  of  Pulv.  Antisepticus  Co. 
IJ.  S.  P. 

The  anterior  douche  must  be  used  with  caution.  The  patient’s 
head  is  tipped  well  to  the  left,  and  he  is  requested  to  take  and  hold  a  long 
breath  while  the  right  nostril  is  slowly  irrigated  with  the  mouth  open. 
The  head  is  then  tipped  to  the  right  and  left  nostril  irrigated  in  the 
same  manner.  Viscid  tenacious  secretion  is  dislodged  by  this  method  to 
the  great  relief  of  the  sufferer.  This  procedure  is  free  from  danger  if 
performed  with  gentleness  and  correct  technic  in  properly  selected  cases. 
A  spray  or  application  should  follow  of : 

Pulv.  mentholis. 

Pulv.  camphorae  aa  gr.  v.  (  0.3  gm.) 

Petrolati  liquidi  (32.0  gm.) 

A  good  office  application  that  will  reduce  and  hold  the  annoying  in¬ 
tumescence  is  cocain  2 y2  per  cent,  antipyrin  2 y2  per  cent.  If  suprarenal 
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extract  or  adrenalin  is  used  care  must  be  exercised  not  to  introduce  these 
solutions  without  considerable  dilution.  Harm  is  often  done  by  the  use  of 
astringent  and  irritating  sprays. 

In  the  subsiding  stage  a  capsule  of  cinchonidin  sulphate,  gr.  2  (0.12 
gm.),  and  hydrastin  (white  alkaloid),  gr.  %  (0.015  gm.),  is  efficacious. 
In  children  the  tincture  of  chlorid  of  iron  with  glycerin  and  water  is 
valuable.  If  subacute  intumescence  prevails  the  application  of  the 
galvanocautery  affords  relief  during  the  winter  season.  In  infants  or 
young  children  relief  may  be  secured  by  the  instillation  of  a  solution  of 
adrenalin  (1:10,000),  followed  by  argyrol  or  silvol  20  per  cent — put 
5  to  10  drops  into  the  nostril  with  a  medicine  dropper.  Inhalations 
of  1  part  menthol  to  10  to  20  parts  of  chloroform  may  be  used  on  a  hand¬ 
kerchief,  or  with  a  convenient  nose  and  mouth  inhaler. 

As  acute  rhinitis  is  usually  caused  by  microbic  infection,  an  investi¬ 
gation  of  the  bacteriology  will  reveal  most  frequently  which  are  the  micro¬ 
organisms  concerned:  catarrhalis,  staphylococcus,  streptococcus,  pneu¬ 
mococcus,  or  influenza  bacillus.  Great  curative  value  is  claimed  for  the 
autogenous  vaccine  made  from  the  culture.  When  the  laboratory  equip¬ 
ment  is  not  available  a  stock  vaccine  with  urotropin  internally  may  be 
given.  The  true  worth  of  this  treatment  must  be  demonstrated  by  future 
clinical  reports. 

Chronic  Rhinitis. — Anatomic  or  pathologic  conditions  that  are  suf¬ 
ficient  to  interfere  with  nasal  drainage  or  proper  respiration  must  re¬ 
ceive  surgical  attention.  The  etiology  should  be  carefully  investigated, 
and  systemic  dyscrasise,  such  as  gout,  rheumatism,  tuberculosis,  syphilis, 
or  focal  infection,  cardiac  and  renal  insufficiency,  must  be  given  appro¬ 
priate  treatment.  The  excessive  use  of  alcohol,  tobacco,  or  drugs  will 
prevent  successful  treatment,  and  they  must  be  discontinued  or  modified. 
Habits  of  personal  hygiene  should  be  considered,  and  details  relating  to 
proper  clothing,  exercise,  bathing,  and  ventilation  of  the  working  and 
sleeping  apartments  should  be  subjects  for  instruction  to  each  individual 
sufferer.  The  warm  and  dry  climates  of  Egypt,  Mexico,  Arizona,  New 
Mexico,  and  the  Northwest  are  often  advisable  when  the  leisure,  the 
financial  condition,  and  inclination  of  patients  will  permit  travel  and 
absence  from  home.  Among  children  with  a  tendency  to  overactivitv  of 
the  lymphatic  system  the  syrup  of  the  iodid  of  iron  or  the  syrup  of 
hydriodic  acid  would  be  an  important  aid  to  local  treatment.  The  early 
removal  of  adenoids  of  the  nasopharynx,  and  offending  tonsils,  offers 
a  valuable  prophylactic  measure  in  limiting  acute  inflammations  in  the 
upper  respiratory  tract,  and  also  of  the  chronic  rhinitis  of  adult  life. 

Every  case  of  chronic  rhinitis  presents  two  chief  therapeutic  indica¬ 
tions  :  the  establishment  of  thorough  cleanliness  by  the  restoration  of  free 
nasal  drainage  and  free  nasal  respiration.  These  must  be  accomplished 
by  the  destruction  of  the  least  possible  amount  of  mucous  membrane.  If 
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mild  pathologic  changes  have  occurred  medicinal  methods  may  he  suffi¬ 
cient.  Cleansing  sprays  or  douches  of  Dobell’s  or  Seiler’s  or  of  the  nor¬ 
mal  salt  solutions ;  or  a  solution  of  potassium  permanganate',  gr.  %  to  Ji, 
or  a  solution  of  Pulv.  Antiseptic  Comp.  y2  teaspoonful  to  the  pint  will 
be  sufficient.  Many  escharotics  have  been  advocated.  Those  of  real  power, 
however,  are  chromic  and  monochloracetic  or  trichloracetic  acid.  In  the 
intumescent  varieties  these  measures,  especially  with  children,  atford 
prompt  relief — in  properly  selected  cases.  The  fused  bead  of  chromic 
acid  is  preferable  to  many  plans,  but  the  danger  of  excessive  cauterization 
is  imminent  if  the  acid  runs  on  the  floor  of  the  nose  or  extends  over  an 
uncontrollable  area.  The  tissue  should  be  dried  before  the  acid  is  applied. 
Mild  intumescent  and  hyperplastic  conditions  may  be  improved  by  appli¬ 
cations  every  third  day  of  argyrol,  20  to  50  per  cent,  or  nitrate  of  silver, 
5  to  10  per  cent,  or  iodin,  grains  x,  to  glycerin  §ss,  aqua  §ss. 

Many  favorable  results  are  reported  from  electrolysis.  Five  to  10 
m.a.  are  passed  through  a  double  needle  by  the  bipolar  method 
for  three  to  five  minutes.  The  galvanocautery  affords  the  best  and  most 
definite  method  (except  those  strictly  surgical)  of  reducing  intumescence 
and  hyperplasia.  Free  nasal  drainage  and  respiration  may  be  quickly 
and  simply  restored  in  moderately  severe  and  otherwise  suitable  subjects 
by  this  procedure.  The  inferior  turbinates  should  be  cocainized  with  a 
2  to  4  per  cent  solution,  or  alypin,  10  per  cent,  before  operation.  A 
deep  line  should  be  drawn  from  the  posterior  portion  of  the  turbinate 
body  anteriorly,  and  extending  down  to  the  periosteal  layer.  The  wound 
should  be  covered  with  a  bland  oily  spray  followed  by  an  insufflation  of 
aristol.  The  middle  turbinate  should  not  be  cauterized.  When  these 
measures  appear  to  be  ineffective  (or,  in  fact,  in  all  cases  of  marked 
nasal  obstruction)  prompt  surgical  methods  should  be  adopted.  The 
submucous  resection  or  anterior  and  posterior  turbinectomy  of  the  inferior 
and  middle  bodies  are  operations  which  when  indicated  afford  splendid 
results. 

Membranous  Rhinitis. — The  plan  of  therapy  adopted  in  pseudo¬ 
membranous  rhinitis  is  dependent  in  part  upon  the  bacteriologic  findings. 
The  presence  of  Klebs-Loeffler  bacilli,  particularly  with  a  secondary  in¬ 
fection  elsewhere,  demands  an  early  dose  of  antidiphtheritic  serum,  the 
initial  strength  of  which  should  be  5,000  units.  In  mild  primary  infec¬ 
tions  among  adults  under  continuous  observation  antitoxin  may  be  held 
in  reserve.  As  the  involvement  of  the  nasal  mucous  membrane  may  be 
transmitted  in  like  form  to  those  under  immediate  exposure,  the  pro¬ 
phylactic  use  of  antitoxin  may  be  necessary.  The  usual  dose  of  calomel, 
followed  by  an  appropriate  saline,  such  as  Rochelle  salts,  will  be'  indicated. 
Locally  a  thorough  cleansing  treatment  should  be  prescribed.  For  this 
purpose  the  posterior,  or  carefully  directed  anterior,  douche  of  warm  nor¬ 
mal  salt  solution,  boric  acid,  soda  bicarbonate,  or  liquor  calcis,  IT.  S.  P., 
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will  lessen  the  absorption  and  aid  the  exfoliation  of  pseudomembrane. 
Peroxid  of  hydrogen  may  be  applied  directly  to  the  parts  with  a  cotton 
pledget.  It  inhibits  the  bacterial  growth.  It  must  be  remembered  that 
the  separation  of  the  pseudomembrane  from  the  nasal  mucosa  leaves  a 
raw  and  frequently  bleeding  surface;  therefore,  it  should  be  neither 
forcibly  detached  nor  treated  with  powerful  antiseptics  or  astringents. 
The  excoriation  may  be  treated  with  advantage  by  applications  of  silver 
nitrate  [10  to  20  gr.  (0.6  gm.)  to  the  ounce  (80  c.c.)]  or  a  copper  sul¬ 
phate  solution.  Aristol  insufflated  freely  is  particularly  beneficial.  When 
the  acute  symptoms  have  subsided  tonic  treatment  such  as  the  elixir  of 
calisaya,  iron,  and  strychnin  should  be  administered.  Iron  and  strychnin 
may  be  given  in  daily  hypodermic  doses,  .05  iron  citrate,  .001  strychnin 
sulphate. 

Atrophic  Rhinitis. — A  glance  at  the  various  textbooks  reveals  the 
fact  that  the  number  of  remedies  advocated  for  the  treatment  of  “atrophic 
rhinitis7’  is  quite  as  great  as  the  inefficiency  and  uselessness  of  the  majority 
of  them.  A  definite  plan  must  be  selected  and  continued  for  some  months 
if  good  results  are  to  be  expected.  The  treatment  should  be  general  and 
local.  Attention  must  be  given  to  hygienic  details,  and  all  exposure 
avoided  when  possible.  An  even,  warm,  moist  climate  favors  recovery, 
and  many  patients  improve  rapidly  in  a  subtropical  climate.  The  use  of 
the  iodids  of  iron,  arsenic,  or  potassium  is  indicated,  and  their  tonic  and 
alterative  action  on  the  glandular  apparatus  is  beneficial.  Hypodermic  in¬ 
jections  of  the  citrate  of  iron  and  strychnin  are  very  effectual  in  anemic 
cases.  The  hemoglobin  may  be  raised  5  per  cent  a  month  by  this  method. 
A  comparatively  painless  hypodermic  injection  of  iodin,  10  per  cent 
(iodolena),  in  almond  oil  may  be  injected,  intramuscularly  when  the 
stomach  is  irritable  or  easily  disturbed  by  the  iodin  salts. 

If  the  atrophic  process  is  attended  by  thyroid  deficiency,  thyroid  pro- 
teid  extract  or  iodin  (gr.  1/12)  prepared  in  cubes  of  gelatin  (gr.  1/12  to 
each  cube — 1  by  %  inch)  may  be  given  three  times  a  day  with  milk,  before 
eating,  in  addition  to  iodin  by  electrophoresis.  A  general  tonic  effect  on 
the  glandular  system  may  be  produced  by  the  soap  bath.  The  patient 
strips  in  a  warm  room  and  thoroughly  covers  the  body  with  a  thick  lather 
of  white  castile  soap,  the  smallest  quantity  of  water  being  used.  A  flesh 
brush  is  now  quickly  applied  over  the  whole  surface  of  the  skin  for  a 
period  of  five  minutes,  when  the  redundant  lather  is  removed  with  a 
Turkish  towel  and  sharp  friction.  The  patient  then  returns  to  bed. 
Tonics  of  strychnin,  iron,  or  phosphorus  cap.  gr.  1/100  in  oil  should 
be  continued  throughout  the  treatment. 

Thorough  local  cleansing  measures  are  essential.  A  plan  of  office  and 
of  home  treatment  should  be  chosen  which  shall  involve  simplicity,  economy 
of  time,  expense,  and  effort.’  The  methods  adopted  must  be  carried  out 
through  a  long  period  of  weeks  or  months.  Results  are  obtained  only  by 
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the  exercise  of  patience  and  persistence.  Especially  with  children  it  is 
necessary  to  use  alkaline  solutions  that  are  pleasant  in  taste  and  odor  for 
cleansing  purposes.  Of  the  official  preparations  the  solutions  made  from 
Seiler’s  tablets,  sodium  chlorid,  borax,  or  boric  acid  are  convenient,  cheap, 
and  efficient.  Innumerable  preparations  have  been  marketed  that  contain 
these  essential  ingredients,  whose  color  and  odor  are  made  attractive.  The 
efficiency  and  value  of  them,  however,  depend  upon  their  alkalinity  and 
mild  antiseptic  properties.  Int severe  cases,  where  the  crusts  are  dry  and 
tenacious  and  show  marked  decomposition,  potassium  permanganate',  1/12 
gr.  to  the  ounce,  peroxid  of  hydrogen,  or  sol.  mercuric  chlorid  (diluted 
1:7),  1 :  3,000,  may  prove  of  greater  usefulness  than  the  above-mentioned 
preparations.  These  solutions  should  be  warmed  and  either  sprayed  or 
syringed  through  the  nasal  passages  both  anteriorly  and  posteriorly.  J.  C. 
Teal  reports  pronounced  results  from  the  use  of  water  soluble  scarlet  red 
(Biebrich  ozo-benzin) .  After  an  alkaline  douche  or  spray  a  4  per  cent 
scarlet  red  emulsion  is  applied  to  all  parts  of  the  nasal  mucous  membrane 
with  gentle  massage.  The  application  is  renewed  every  forty-eight  hours, 
although  the  odor  and  crusts  may  be  absent  after  the  second  application. 

If  these  measures  are  insufficient  to  remove  crusts  and  infected  secre¬ 
tions  from  the  nasal  channels,  cotton  swabs  saturated  with  peroxid  of 
hydrogen  should  be  used.  Treatment  often  fails  because  thorough 
cleansing  methods  have  not  been  adopted.  The  nasal  passages  should  be 
carefully  examined  after  the  douche  or  sprays  are  made,  in  order  to  de¬ 
termine  satisfactorily  the  condition  of  the  nasal  cavities  before  a  routine 
treatment  is  instituted. 

Of  the  various  oleaginous  preparations  for  applications  or  sprays  that 
have  been  recommended  in  great  number,  oleum  picis  and  balsam  of  Peru 
may  be  considered  among  the  best  and  safest.  Thymol,  menthol,  and 
camphor  may  be  used  from  time  to  time  as  adjuvants  and  as  convenient 
preparations  for  home  treatment,  however.  G.  L.  Richards  favors  a 
douche  containing  5  to  10  drops  of  formaldehyd  in  8  ounces  of  warm 
water,  preceded  by  an  application  of  cocain.  In  the  more  advanced 
stages  of  atrophy  the  milder  methods  are  inefficient  and  additional  stimu¬ 
lating  treatment  must  be  chosen.  No  cases  that  afflict  these  unfortunates 
call  for  greater  mutual  courage  and  persistence  on  the  part  of  the  patient 
and  physician  than  the  chronic  atrophic  forms  that  have  developed  ozena 
with  all  its  depressing  conditions.  Galvanism  and  faradism  applied  over 
a  period  of  months  may  give  well-earned  results.  The  current  should  be 
passed  through  a  naked  electrode  with  a  ball-shaped  distal  extremity. 
The  electrode  should  bo  long  and  slender  and  all  atrophic  regions 
should  be  reached  if  possible.  The  treatment  is  commenced  with  1  to  5 
m.a.  and  gradually  increased  at  each  successive  sitting.  The  cathode 
is  placed  against  the  auricular  fossae  while  the  anode  is  passed 
rapidly  over  the  atrophic  areas.  Later  the  faradic  may  be  substituted 
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for  the  galvanic  current.  The  application  is  usually  followed  by  a  reac¬ 
tionary  hyperemia,  and  if  any  excessive  irritation  follows  it  may  be 
allayed  with  a  spray  or  application  of  menthol  in  petrol  ina  oil.  The 
application  may  be  repeated  daily  at  first  and  gradually  reduced  to  twice 
a  week.  Massage  is  a  favorite  method  with  many  laryngologists.  Instru¬ 
ments  for  this  may  be  applied  by  hand,  the  electric  motor,  or  a  special 
vibratory  apparatus.  Kelligrew  claims  to  have  treated  over  a  thousand 
cases  with  marked  improvement  by  vibratory  and  light  stroking  move¬ 
ments  applied  by  means  of  a  sound  20  cm.  in  length.  The  instru¬ 
ment  is  covered  with  a  rubber  head  over  some  cotton.  The  floor 
of  the  nose,  meati,  inferior  and  middle  turbinate  bodies,  and  septum  are 
treated  in  order.  W.  Freudenthal  has  designed  a  good  instrument  for 
employing  electrical  vibratory  massage. 

The  tampon  suggested  by  Gottstein  has  been  recommended  extensively. 
This  may  be  placed  by  means  of  a  screw  applicator  into  one  passage  and 
allowed  to  remain  four  or  five  hours,  when  the  other  passage  is  treated 
in  a  like  manner.  Various  modifications  have  been  devised  by  Percher, 
Hubbard,  and  Leland,  whereby  pigments  of  ichthyol,  iodin,  or  an  alcoholic 
solution  of  acetanilid  are  applied  by  this  method.  This  plan  is  frequently 
annoying  and  obnoxious  to  the  patient,  and  may  fail  for  this  reason. 

The  most  efficient  topical  application  is :  iodin,  gr.  vii  to  xii ;  glycerin, 
§ss;  aquae,  Jss. 

Ichthyol,  20  per  cent,  argyrol,  20  per  cent,  or  resorcin,  followed  by  a 
spray  of  menthol  and  camphor,  5  gr.  each  to  the  ounce  of  petrolina 
oil  are  valuable.  Special  investigation  by  X-ray  and  illumination  should 
be  made  to  determine  the  condition  of  the  accessory  sinuses.  Proper 
surgical  measures  and  ventilation  often  afford  great  relief. 


RHINOSCLEROMA 

Phinoscleroma  is  exceedingly  rare  in  this  country.  Only  3  cases 
were  reported  in  the  United  States  before  1893.  The  pathology  and 
treatment  of  this  disease  have  been  most  carefully  studied  by  Emil  Mayer 
and  Gertser  of  Hew  York,  and  by  Chiari,  Ganghofner,  and  Paultauf  of  the' 
Old  World.  Freudenthal  has  suggested  the  value  of  Coley’s  fluid  or  rhino- 
sclerene  proposed  by  Pawlowsky.  The  use  of  autogenous  vaccine  has  ap¬ 
parently  offered  something  of  inhibitory  value  in  a  few  cases.  Five  cases 
have  come  under  the  writer’s  observation  with  laryngeal  involvement  that 
were  relieved  for  a  time  by  dilatation  with  Schroetter’s  tubes.  In  Dub¬ 
liner’s  case  the  lesions  disappeared  after  an  attack  of  typhoid  fever.  Mer¬ 
cury  and  iodids  have  been  used  extensively  without  success.  Temporary 
relief  has  been  accomplished  with  the  various  chemical  caustics.  Palliative 
surgical  methods  are  recommended  in  selected  cases  to  relieve  stenosis. 
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SINUSITIS 

Acute  Nasal  Sinusitis. — Acute  inflammation  of  the  mucous  membrane 
lining  the  nasal  accessory  sinuses  is  a  common  complication  of  acute  nasal 
catarrh.  In  some  of  the  grip  epidemics  involvement  of  the  nasal  accessory 
sinuses  is  extremely  common.  The  inflammatory  process  may  be  restricted 
to  the  sinuses  on  one  side,  affecting  one  or  several  simultaneously,  or  it 
may  involve  all  the  sinuses  on  both  sides,  producing  a  condition  of  pan- 
sinusitis.  An  acute  abscess  about  the  root  of  an  upper  molar  or  even  a 
bicuspid  tooth  not  infrequently  ruptures  into  the  antrum  and  produces 
an  acute  maxillary  sinusitis.  Acute  sinusitis  is  always  associated  with 
more  or  less  marked  subjective  symptoms,  which  vary  from  a  sensation 
of  fullness  or  stuffiness  on  the  affected  side  to  that  of  pressure  or  even 
severe  pain  over  the  region  of  the  sinus  involved,  that  is,  over  the  frontal 
or  maxillary  sinuses  or  between  the  eyes.  The  recognition  of  an  acute 
sinus  inflammation  presents  no  great  difficulty.  The  process  can  usually 
be  suspected  from  the  subjective  symptoms  complained  of.  In  addition  to 
the  sensations  over  the  region  of  the  involved  sinus  and  the  blocking  of  the 
nasal  passage  on  the  affected  side,  there  is  usually  present  a  marked  in¬ 
crease  in  the  nasal  discharge.  The  transillumination  test  will  usually 
give  a  positive  finding  for  both  the  maxillary  and  frontal  sinuses,  easily 
recognized  when  the  process  is  unilateral  (see  discussion  of  Transillumi¬ 
nation  Tests  under  Chronic  Sinusitis).  T^ie  skiagraph  will  assist  in  mak¬ 
ing  the  diagnosis,  especially  in  cases  of  frontal  sinus  trouble.  Should  the 
skiagraph  leave  any  doubt  concerning  the  maxillary  sinus,  this  can  readily 
be  cleared  up  by  irrigation  of  the  sinus,  by  introducing  a  cannula  into  the 
natural  opening,  or  by  puncturing  the  nasal  wall  with  a  suitable  instru¬ 
ment  either  in  the  middle  or  the  inferior  meatus. 

The  treatment  of  acute  sinusitis  is  chiefly  directed  to  the  relief  of 
the  subjective  sensations.  If  the  maxillary  sinus  has  become  infected  by 
a  tooth  abscess,  it  is  important  first  of  all  to  have  this  abscess  taken  care 
of  by  a  dentist.  The  symptoms  of  nasal  obstruction  are  relieved  by  re¬ 
ducing  the  turgescence  of  the  nasal  mucous  membrane.  The  simplest 
means  for  relieving  this  condition  is  by  nasal  irrigation,  using  hot  normal 
salt  solution.  In  order  to  avoid  the  risk  of  carrying  the  infection  up 
the  eustachian  tube  into  the  tympanum,  it  is  best  to  direct  the  patient  to 
draw  the  salt  water  up  into  the  nose.  This  can  be  facilitated  often  by 
the  use  of  a  straight  glass  tube  with  a  suitable  bulb  on  the  nasal  end.  A 
great  deal  of  relief  is  usually  afforded  by  spraying  the  nose  with  the  fol¬ 
lowing  preparation:  menthol,  gr.  8;  camphor,  gr.  4;  oil  of  eucalyptus, 
minims  3  ;  albolene,  oz.  2.  The  patient  should  be  directed  to  draw  the  albo- 
lene  spray  back  through  the  nose.  A  weak  solution  of  adrenalin,  1 :  10,000, 
sprayed  into  the  nose  is  often  an  effective  way  of  relieving  the  intranasal 
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swelling.  The  most  effective  method  for  relieving  the  intranasal  obstruction 
is  by  applying  with  a  cotton  swab  a  %  per  cent  solution  of  cocain  in  1 :  10,- 
000  adrenalin  along  the  under  surface  of  the  middle  turbinated  body.  The 
subjective  sensations  of  pressure  and  of  pain  result  from  the  retention 
of  secretion  in  those  sinuses  which  have  their  openings  under  the  middle 
turbinated  body.  This  includes  the  maxillary  and  frontal  sinuses,  as 
well  as  the  anterior  ethmoid  cells.  The  relief  afforded  by  applications 
along  the  free  edge  of  the  middle  turbinated  body  lasts  usually  for  several 
hours  and  in  some  cases  for  the  larger  part  of  the  day.  Suction  by  means 
of  a  suitable  apparatus  may  be  employed  to  withdraw  secretion  from 
the  accessory  cavities  in  cases  of  acute  sinusitis.  The  value  of  this  method 
of  treatment  is  secondary  to  that  outlined  above.  The  use  of  the  electric 
light  head  bath  devised  by  Briinings  is  usually  an  effective  method  of  re¬ 
lieving  intranasal  turgescence  and  the  subjective  symptoms  dependent 
on  this  condition.  Severer  cases  should  be  kept  in  bed.  Aspirin,  5  gr., 
repeated  every  three  or  four  hours,  often  affords  relief.  In  other  cases, 
an  opiate  may  be  necessary. 

The  necessity  for  treatment  further  than  that  just  outlined  for  the 
relief  of  acute  sinusitis  arises  only  in  the  exceptional  case.  One  occa¬ 
sionally  encounters  a  case  where,  because  of  the  failure  to  secure  proper 
drainage  through  the  normal  openings  by  the  methods  already  given,  the 
pain  occasioned  by  the  retention  of  secretions  becomes  so  severe  that 
resort  must  be  had  to  surgical  measures.  In  the  case  of  the  maxillary 
sinus  the  cavity  can  be  irrigated  by  puncturing  the  nasal  wall  of  the  sinus 
either  in  the  middle  or  the  inferior  meatus.  A  few  irrigations  usually 
suffice  to  clear  up  the  process.  Should  the  severe  symptoms  persist,  a  large 
opening  can  be  quickly  made  through  the  nasal  fontanel  in  the  middle 
meatus. 

Eor  the  relief  of  retention  in  the  frontal  sinus  and  in  the  anterior 
ethmoid  cells  a  resection  of  the  anterior  end  of  the  middle  turbinated 
body  will  usually  suffice.  In  exceptional  cases  this  may  have  to  be  fol¬ 
lowed  by  an  exenteration  of  the  anterior  ethmoid  cells.  Irrigation  of  the 
frontal  sinus  by  the  introduction  of  a  suitable  cannula  will  relieve  the 
pain  occasioned  by  the  retention  in  this  sinus.  There  are  very  few  cases 
where  all  efforts  to  secure  intranasal  drainage  for  an  acute  frontal 
sinusitis  fail.  In  these  cases  one  may  be  forced  to  open  the  sinus  by 
an  external  operation  in  order  to  relieve  persistent  severe  pain. 

Chronic  Nasal  Sinusitis. — Chronic  inflammation  of  the  nasal  acces¬ 
sory  sinuses  appears  under  several  distinct  forms.  The  trouble  may  be 
limited  to  one  sinus  or  there  may  be  involvement  of  all  the  sinuses  even 
on  both  sides  of  the  nose.  Chronic  foci  of  infection  in  the  nasal  sinuses 
may  assume  an  important  part  in  the  etiology  of  systemic  infection.  The 
close  relation  of  the  sinuses  to  the  orbit  permits  of  a  direct  extension  in¬ 
volving  the  eye,  a  condition  wjiich  is  particularly  apt  to  occur  from  disease 
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of  the  ethmoid.  The  anatomical  relation  which  frequently  exists  between 
the  optic  nerve  and  the  posterior  ethmoid  cells  and  sphenoid  sinus  permits 
of  an  involvement  of  this  nerve  by  an  extension  of  the  infection  from  these 
sinuses.  The  profuse  discharge  of  pus  in  some  cases  of  chronic  sinusitis 
draining  hack  into  the  pharynx  may  cause  digestive  disturbances.  The 
detection,  therefore,  of  cases  of  chronic  sinusitis  and  the  institution  of  the 
proper  method  for  relieving  this  condition  becomes  a  very  important 
question. 

The  symptoms  complained  of  by  the  patient  are  not  so  characteristic 
as  in  cases  of  acute  sinusitis.  The  persistence  of  a  profuse  purulent  dis¬ 
charge  from  the  nose  should  always  arouse  suspicion  of  a  chronic  accessory 
sinus  disease.  A  unilateral  discharge  is  particularly  characteristic  of  sinus 
empyema.  In  a  good  many  cases,  the  process  is  more  or  less  latent  and 
the  trouble  can  be  detected  only  after  a  careful  search.  In  cases  where 
the  amount  of  discharge  is  slight  it  will  sometimes  form  in  crusts  about 
the  nasal  orifice  of  the  affected  sinus.  Headache  is  characteristic  of 
chronic  sinusitis,  especially  during  periods  when  there  is  some  obstruction 
to  the  escape  of  the  secretion  from  the  sinus,  or  during  the  period  of  an 
acute  exacerbation  of  the  chronic  process. 

The  method  of  procedure  by  which  the  detection  of  chronic  sinusitis 
is  made  consists  in  the  first  place  of  an  intranasal  examination  by  means 
of  reflected  light.  Purulent  secretion  found  in  the  nose  should  arouse 
suspicion  of  chronic  sinusitis.  The  reappearance  of  pus  in  the  course  of 
a  few  minutes  after  the  nasal  passages  have  been  carefully  cleansed  is 
proof  that  the  secretion  comes  from  some  reservoir  where  it  has  been  pre¬ 
viously  accumulating,  that  is,  from  an  accessory  sinus.  If  the  pus  re¬ 
appears  under  the  middle  turbinated  body,  that  is,  in  the  middle  meatus, 
it  means  an  involvement  of  the  maxillary  sinus  or  frontal  sinus  or  of  the 
anterior  ethmoid  cells,  or  of  all  three.  If  the  pus  reappears  between 
the  middle  turbinated  body  and  the  septum,  it  can  come  only  from  the 
sphenoid  sinus  or  the  posterior  ethmoid  cells.  In  a  great  many  cases  of 
chronic  sinusitis,  the  amount  of  secretion  is  so  slight,  especially  during  the 
latent  stages,  that  little  or  no  secretion  is  found  in  the  nose,  and  none 
reappears  in  a  reasonable  period  after  cleansing.  The  second  step  in 
the  examination  is  to  apply  the  transillumination  test.  Should  this  show 
a  distinct  shadow  over  one  maxillary  sinus  while  the  other  remains  clear, 
it  should  arouse  strong  suspicion  that  the  sinus  is  involved,  and  in  case  the 
shadow  is  on  the  side  where  pus  was  found  to  reappear  in  the  middle 
meatus,  there  is  little  room  to  doubt  the  presence  of  maxillary  sinusitis. 
Not  infrequently  when  the  bones  are  heavy,  transillumination  leaves  one 
in  doubt,  because  of  the  presence  of  a  shadow  over  both  sinuses.  When, 
on  the  other  hand,  transillumination  shows  the  absence  of  a  shadow  on 
either  side,  w7e  are  fairly  safe  in  concluding  that  there  is  no  maxillary 
sinus  trouble.  The  transillumination  of  the  frontal  sinus  is  not  as  a. 
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rule  conclusive  because  of  the  frequent  occurrence  of  small  sinuses  which 
fail  to  give  a  positive  difference  on  the  two  sides  even  when  only  one 
sinus  is  affected.  In  many  cases,  especially  where  the  sinuses  are  not 
small,  the  transillumination  will  be  found  so  clear  as  to  preclude  the  pos¬ 
sibility  of  frontal  sinus  disease.  In  other  cases,  too,  when  the  sinuses 
are  not  small,  the  presence  of  a  distinct  shadow  over  one  sinus,  when 
contrasted  with  the  clear  illumination  of  the  opposite  side,  leaves  little 
room  to  doubt  the  presence  of  a  frontal  sinus  empyema,  especially  when 
this  finding  is  combined  with  the  reappearance  of  pus  in  the  middle 
meatus. 

In  the  cases  where  the  intranasal  examination  and  the  transillumina¬ 
tion  tests  do  not  exclude  the  possibility  of  sinus  disease,  a  skiagraph 
should  be  made.  This  will  be  of  value  in  determining  not  only  the 
presence  of  trouble,  particularly  in  the  case  of  the  frontal  sinus,  but  the 
skiagraph  will  also  show  the  exact  size  of  the  frontal  sinus.  The  final 
step  in  making  a  positive  diagnosis  in  suspected  cases  is  by  irrigation  of 
the  sinus  in  question.  This  method  has  its  greatest  use  in  cases  of  maxil¬ 
lary  sinus  infection.  The  irrigation  is  accomplished  by  catheterizing  the 
normal  opening  in  the  middle  meatus  or  by  puncturing  the  nasal  wall  of 
the  sinus  in  the  middle  or  the  inferior  meatus.  If  pus  is  washed  from 
this  sinus  and  reappears  again  in  the  middle  meatus  it  must  come  from 
either  the  frontal  sinus  or  anterior  ethmoid,  or  from  both.  Irrigation 
of  the  frontal  sinus  is  not  so  simple  and  cannot  always  be  accomplished, 
even  after  the  anterior  end  of  the  middle  turbinated  body  has  been  re¬ 
moved.  If  pus  reappears  in  the  middle  meatus  after  irrigation  of  both 
maxillary  and  frontal  sinuses,  it  can  come  only  from  the  anterior  ethmoid 
cells.  Irrigation  of  the  sphenoid  sinus  is  more  readily  carried  out. 

This  preliminary  discussion  of  the  detection  of  chronic  sinusitis  will 
help  to  clarify  the  problems  one  encounters  in  relieving  these  conditions. 
Not  infrequently  a  tooth  abscess  has  been  the  starting  point  for  a  chronic 
maxillary  sinusitis,  which  in  turn  has  infected  the  other  sinuses  on  that 
side.  It  is  important  in  such  cases  that  the  offending  tooth  be  properly 
taken  care  of  first  of  all.  The  primary  factor  in  the  successful  treatment 
of  most  cases  of  chronic  sinus  disease  is  to  secure  adequate  drainage  and 
ventilation  of  the  sinus.  This  accomplished,  the  condition  often  tends 
to  heal  without  further  treatment.  In  the  case  of  the  maxillary  sinus, 
this  drainage  can  be  accomplished  by  making  a  sufficiently  large  opening 
either  in  the  middle  meatus  in  the  region  of  the  nasal  fontanel,  where 
the  most  fragile  part  of  the  nasal  wall  of  the  sinus  is  found,  or  under 
the  inferior  turbinated  body.  A  large  permanent  opening  made  in  this 
way  is  usually  sufficient  to  bring  about  a  cure  of  chronic  maxillary  sinu¬ 
sitis.  The  operation  may  be  followed  by  daily  irrigation  with  a  warm 
normal  salt  solution  through  the  opening  into  the  sinus.  This  the  patient 
can  be  taught  to  carry  out  by  himself  for  a  few  weeks  until  the  patho- 
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logic  secretion  has  disappeared.  In  intractable  cases  a  more  radical  opera¬ 
tion  may  be  called  for.  This  consists  of  making  an  incision  under  the 
upper  lip  and  lifting  the  periosteum  over  the  anterior  wall  of  the  sinus. 
This  wall  is  then  removed  and  a  greatly  thickened  mucous  membrane  in 
the  sinus  curetted  away.  The  operation  is  completed  by  making  a  large 
permanent  opening  into  the  inferior  meatus  of  the  nose. 

The  cure  of  chronic  frontal  sinusitis  is  undertaken  in  the  same  way 
by  securing  adequate  drainage  into  the  nose.  Since  the  frontal  sinus 
disease  is  usually  complicated  by  a  more  or  less  extensive  involvement 
of  the  anterior  ethmoid  cells,  the  first  step  in  securing  drainage  for  the 
frontal  sinus  is  the  removal  of  the  anterior  part  of  the  concha  media, 
followed  by  a  partial  or  a  complete  exenteration  of  the  ethmoid  cells, 
depending  on  the  extent  to  which  they  appear  to  be  involved.  Finally 
an  effort  is  made  to  increase  the  size  of  the  nasofrontal  opening.  Con¬ 
sidering  the  relation  of  the  ethmoid  cells  to  the  orbit  and  to  the  cribriform 
plate  it  is  evident  that  operations  in  this  region  should  be  undertaken 
only  by  those  who  have  made  a  most  careful  study  of  the  regional  anatomy 
of  this  part,  and  are  also  perfectly  familiar  with  the  technic  of  intra¬ 
nasal  operations.  This  operation  for  securing  better  drainage  from  the 
frontal  sinus  may  be  followed  by  regular  daily  irrigation  of  the  sinus 
with  a  warm  normal  salt  solution.  This  too,  as  a  rule,  the  patient  can 
acquire  the  ability  to  carry  out  at  home.  Many  cases  of  chronic  frontal 
sinusitis  go  on  to  a  perfect  recovery  after  this  treatment  has  been  carried 
out.  In  other  cases  the  trouble  persists  because  of  permanent  altera¬ 
tions  in  the  membrane  lining  the  sinus,  usually  in  the  form  of  polypoid 
degenerations,  wThich  are  sometimes  found  completely  filling  the  cavity  of 
the  sinus.  The  disfigurement,  more  or  less  marked,  which  is  certain  to 
result  from  the  scar  of  an  external  operation  on  the  frontal  sinus  is  a 
contra-indication  to  this  procedure,  except  in  unusual  .cases  where,  after 
every  effort  has  been  made  to  secure  relief  by  drainage  through  the  intra¬ 
nasal  route,  the  severe  pain  continues  or  symptoms  of  an  intracranial 
extension  appear. 

The  radical  treatment  of  chronic  empyema  of  the  ethmoid  labyrinth 
or  of  the  sphenoid  sinus  is  much  simpler.  This  consists  in  the  exentera¬ 
tion  of  the  ethmoid  cells  and  the  resection  of  the  anterior  wall  of  the 
sphenoid  sinuses.  Both  of  these  operations  are  now  feasible  and  are 
carried  out  intranasally  by  the  specialist  skilled  in  the  technic  of  this 
sort  of  work.  Sometimes  it  is  not  feasible  to  accomplish  the  complete 
exenteration  of  the  ethmoid  labyrinth  at  one  sitting,  and  in  these  cases 
repeated  sittings  require  a  great  deal  of  perseverance  both  on  the  part  of 
the  patient  and  of  the  surgeon  to  search  out  and  drain  all  infected  cells. 
Even  a  small  concealed  pocket  of  pus  in  such  cases  may  constitute  the 
focus  for  the  persistence  of  a  most  serious  systemic  infection. 

The  results  obtained  in  the  treatment  of  chronic  nasal  sinusitis  may 
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be  summed  up  as  follows.  By  securing  adequate  drainage  by  intranasal 
operations  most  cases  can  be  permanently  cured.  The  sinus  most  likely 
to  persist  in  discharging  pus  in  spite  of  this  treatment  is  the  frontal 
sinus,  and  here  the  advisability  of  an  external  operation  is  particularly 
contra-indicated  because  of  the  conspicuous  scar  which  must  result.  In 
those  cases  where  by  intranasal  surgery  we  fail  to  bring  about  a  definite 
cure  of  frontal  sinusitis,  this  treatment  affords  in  most  instances  relief 
from  the  chief  symptoms  complained  of,  namely,  frontal  pain,  occa¬ 
sioned  by  the  obstruction  to  the  outflow  of  pus  from  the  sinus.  The  com¬ 
plete  elimination  of  foci  of  infection  from  remote  ethmoid  cells  presents 
great  difficulties  and  these  may  be  met  with  when  an  external  operation 
is  undertaken  as  often  as  when  one  relies  upon  intranasal  surgery.  The 
complete  eradication  of  chronic  foci  of  infection,  therefore,  in  cases  where 
these  are  suspected  of  causing  systemic  disease  may  not  always  be  entirely 
feasible,  especially  where  such  foci  are  located  in  remote  ethmoid  cells 
or  in  the  frontal  sinus. 

Hyperplastic  Ethmoiditis. — In  connection  with  chronic  accessory 
sinus  disease  mention  should  be  made  of  the  condition  of  polypoid  de¬ 
generation  of  the  mucous  membrane  lining  the  ethmoid  cells,  as  well  as  of 
the  membrane  about  the  nasal  orifice  of  these  cells,  especially  of  that  cover¬ 
ing  the  uncinate  process  in  the  middle  meatus.  This  form  of  ethmoiditis 
is  not  primarily  a  suppurative  disease.  It  is  not  uncommon,  however,  for 
a  subsequent  infection  of  the  ethmoid,  such  as  frequently  occurs  from  an 
attack  of  influenza,  to  produce  a  suppurative  condition  w7hich,  because  of 
the  impaired  drainage  occasioned  by  the  presence  of  polypi,  is  very  prone 
to  become  chronic.  This  condition  of  polypoid  degeneration  of  the  ethmoid 
seems  often  to  be  predisposed  by  the  presence  of  an  anatomical  variation 
whereby  the  normal  ventilation  and  drainage  of  the  ethmoid  cells  are 
readily  impaired.  A  large  percentage  of  the  cases  occur  in  patients  where 
the  concha  media  is  wedged  so  tightly  between  the  septum  and  the  outer 
nasal  wall  as  to  practically  close  the  middle  meatus,  into  which  the  chief 
ethmoid  cells  open.  The  anatomical  relation  is  such  that  but  a  slight  con¬ 
gestion  of  the  mucosa  of  the  nose  is  required  to  close  tightly  the  openings 
of  the  cells.  The  symptoms  observed  in  these  cases,  particularly  in  the 
early  stages,  are  chiefly  attacks  of  sneezing  associated  with  a  profuse 
watery  nasal  discharge.  There  may.be  at  times  a  sensation  of  fullness  or 
pressure  between  the  eyes.  The  voice  often  lacks  its  normal  resonance, 
just  as  occurs  frequently  in  acute  coryza.  Sooner  or  later  in  a  great  many 
of  the  cases  distinct  symptoms  of  asthma  develop.  Indeed,  it  is  rather  the 
exceptional  case  of  asthma  where  distinct  evidence  of  a  hyperplastic 
ethmoiditis  cannot  be  detected.  A  casual  examination  of  the  nose  very 
often  fails  to  discover  this  condition,  for  the  reason  that  an  inspection  of 
the  middle  meatus  is  interfered  with  because  of  the  anatomical  condition 
described  above  and  by  the  time  the  polypi  begin  to  make  their  appearance 
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from  under  the  concha  media  the  change  in  the  ethmoid  cells  is  already  of 
long  standing.  In  such  cases,  where  because  of  the  symptoms  one  is  led 
to  suspect  a  hyperplastic  ethmoiditis,  it  is  necessary,  by  means  of  a.long- 
bladed  nasal  speculum  (a  Killian  speculum),  to  pry  open  the  middle 
meatus  in  order  to  detect  evidence  of  beginning  polypoid  degeneration. 
The  condition  is,  of  course,  a  chronic  one  and  there  is  no  tendency  for  a 
spontaneous  recovery.  In  the  early  stages  the  improved  ventilation  of  the 
ethmoid  cells,  accomplished  by  the  resection  of  the  anterior  half  of  the 
concha  media,  seems  often  to  he  sufficient  to  bring  about  a  cure.  In  the 
later  stages  only  the  complete  exenteration  of  the  ethmoid  labyrinth  by 
a  radical  intranasal  operation  will  he  of  permanent  value.  These  opera¬ 
tions  bring  relief  more  frequently  of  the  strictly  nasal  symptoms  than  they 
do  of  the  associated  asthma.  Failure  to  cure  the  asthma  in  some  cases 
may  depend  upon  our  inability  to  accomplish  such  a  complete  exenteration 
of  the  ethmoid  cells  as  to  prevent  the  recurrence  of  polypi. 


EPISTAXIS 

In  the  treatment  of  epistaxis,  or  “nosebleed,”-  it  is  of  the  utmost 
importance  to  determine  the  causal  factors.  A  careful  examination  with 
a  good  light  and  nasal  speculum  should  be  made.  The  traumatic  varieties 
will  call  for  topical  applications.  The  simple  domestic  methods  of  relief, 
such  as  holding  the  hands  above  the  head,  the  application  of  ice  to  the  alse 
and  root  of  the  nose,  may  be  sufficient.  As  the  majority  of  simple  cases 
come  from  a  rupture  of  the  septal  artery  at  Kesselbach’s  spot,  a  short 
distance  within  the  vestibule,  a  cotton  tampon  inserted  and  resting  over 
this  area,  with  pressure  from  the  outside,  will  promptly  arrest  an  ordi¬ 
nary  hemorrhage.  The  tampon  may  be  saturated  with  adrenalin  chlorid 
(1 :  1,000),  or  cocain  and  antipyrin  (each  2^4  to  5  per  cent),  by  peroxid 
of  hydrogen  or  thromboplastin.  In  every  case  that  is  not  relieved  by  these 
simple  methods  the  bleeding  point  should  he  found  and  treated.  The 
habits  and  constitutional  dyscrasia  of  the  patient  must  he  carefully 
studied. 

In  atheromatous  subjects,  or  those  with  high  blood-pressure,  epistaxis 
is  often  a  safety  valve  of  nature  that  may  prevent  impending  disaster  in 
a  more  remote  region  of  the  body.  When  the  bleeding  from  the  septal 
artery  or  from  granulations  on  the  turbinate  bodies  is  excessive  or  recur¬ 
rent  the  application  of  trichloracetic  acid,  the  nitrate  of  silver  stick,  or  the 
galvanocautery  point  (applied  and  removed  at  red  heat)  will  give  prompt 
results.  When  the  ethmoidal  arteries  are  bleeding,  a  bismuth  or  iodoform 
gauze  tampon  to  the  roof  of  the  nose  will  prove  successful. 

If  the  anterior  method  of  nasal  tampon  is  chosen  it  is  essential  that 
either  dressing  or  nasal  forceps  with  fine  blades  should  he  used,  and  strips 
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of  gauze,  %  inch  in  width,  passed  well  hack  into  the  posterior  portion 
of  the  nasal  canal,  followed  by  others  until  firm  and  uniform  pressure  is 
effected.  The  gauze  may  be  saturated  with  suprarenal  extract,  or  dusted, 
if  necessary,  with  tannogallic  acid  powder.  The  use  of  Monsel  s  solution, 
chlorid  of  iron,  or  other  powerful  astringents  is  a  method  of  last  resort, 
but  objectionable  on  account  of  forming  hard  clots. 

In  severe  postoperative  epistaxis,  or  in  persistent  hemorrhage  after 
the  simple  methods  have  failed,  it  may  be  necessary  to  use  a  posterior 
tampon.  This  is  prepared  from  cotton  or  gauze,  by  trimming  and  rolling 
a  suitable  piece  to  a  size  that  will  enter  the  posterior  opening  and  not 
easily  pass  forward  into  the  nasal  passage.  It  should  measure  for  an  adult 
about  1%  by  %  inches.  A  string  should  be  passed  around  the  middle  of 
the  tampon,  leaving  two  long  ends.  A  small  soft  catheter  should  be  passed 
through  the  bleeding  side  into  the  pharynx,  where  it  is  seized  with  a  long 
forceps,  and  the  cord  drawn  out  of  the  mouth  cavity.  One  of  the  free 
ends  of  the  string  is  tied  firmly  to  the  catheter  and  the  latter  withdrawn 
through  the  nasal  passage,  while  the  tampon  is  forced  gently  into  the 
posterior  opening  by  the  index  finger  of  the  free  hand.  The  ends  of  the 
strings  from  the  nose  and  mouth  are  then  fixed  with  adhesive  plaster. 

Internal  medication  is  especially  indicated  in  cases  of  renal  or  cardiac 
(vascular)  disease  attended  by  high  blood-pressure.  This  may  be  accom¬ 
plished  by  the  use  of  tincture  of  aconite  in  drop  doses  of  3  to  5  drops 
at  once.  Nitroglycerin  (gr.  1/100)  hypodermically  will  act  promptly,  or 
this  preparation  may  be  given  every  half  hour  for  three  or  four  doses. 
If  the  blood-pressure  is  low,  tincture  of  digitalis  (minims  5)  every  hour  for 
three  doses,  or  camphor,  or  ammonia,  will  be  more  beneficial.  When  the 
hemorrhage  is  continuous  or  profuse,  hydrastinin  liydrochlorid  (gr.  %) 
or  stypticin  (gr.  1/3)  hypodermically  may  be  efficacious.  In  persistent 
cases  due  to  hemophilia,  anemias,  or  allied  disorders  the  hypodermic  use 
of  antitoxin  or  freshly  prepared  horse  serum  is  of  value.  Calcium  lactate 
in  15-gr.  doses  hourly,  by  raising  the  coagulation  point,  may  be  necessary. 
Gelatin  in  large  quantity  has  a  similar  influence.  The  use  of  ergot  is 
unscientific  and  harmful  from  the  fact  that  valuable  time  is  lost.  There¬ 
fore  a  more  suitable  remedy  must  be  chosen.  In  recurrent  and  persistent 
epistaxis  the  presence  of  postnasal  ulceration  or  a  tumor,  or  the  possibility 
of  pulmonary  hemorrhage,  must  be  eliminated. 


OZENA 

While  comparatively  few  cases  of  recovery  from  ozena  are  reported, 
yet  in  the  majority  of  cases  it  is  possible  to  outline  a  plan  of  treatment 
that  will  afford  great  comfort  and  temporary  relief.  This  plan  should 
always  begin  with  thorough  cleansing  of  the  parts.  It  is  important  to  im- 
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prove  the  general  physical  condition  and  to  prevent  the  chemical  changes 
which  unhealthy  secretions  undergo.  It  is  only  by  the  utmost  diligence 
that  satisfactory  results  may  be  obtained. 

The  patient  should  be  instructed  in  the  use  of  the  antiseptic  alkaline 
solutions  such  as  Seiler’s  and  Dobell’s  solutions,  or  compound  antiseptic 
powder  (U.  S.  P.).  It  is  often  necessary  to  soften  the  crusts  with  vaselin 
or  liquid  petroleum  before  the  cleansing  wash  is  used.  This  routine  on 
the  part  of  the  patient  should  be  followed  by  efforts  to  prevent  effective 
crust  formation  and  its  decomposition.  Internal  administration  of  the 
iodid  of  iron,  cod-liver  oil,  phosphorus,  strychnin,  or  arsenic  will  be  fre¬ 
quently  indicated.  Plenty  of  outdoor  life  and  exercise  with  good  nour¬ 
ishing  food  should  be  ordered  (see  Atrophic  Khinitis). 

The  special  treatment  of  this  disease  offers  many  different  plans  and 
agents  under  the  theory  of  the  infective  character  of  ozena.  The  hypo¬ 
dermic  use  of  antidiphtheritic  serum  has  been  proposed  and  highly  recom¬ 
mended  by  Gradenigo.  The  duration  of  treatment  varies  from  thirty  to 
sixty-eight  days,  during  which  time  5,000  to  48,000  units  of  serum  were 
employed.  Perhaps  the  most  efficacious  local  application  is  a  2  per  cent 
solution  of  creolin  followed  by  ichthyol,  20  to  50  per  cent,  and  a  mixture 
of  iodin  and  oil  of  cloves.  Massage  and  electricity  are  beneficial  methods 
of  treatment.  In  some  cases  the  stimulating  effect  of  iodin,  gr.  48 ; 
potassium  iodid,  16  gr.;  water,  1  ounce;  glycerin,  1  ounce;  is  followed 
by  improvement. 

The  hypodermic  injection  of  iodin  is  highly  recommended.  This  may 
be  given  in  the  5  to  10  to  20  per  cent  preparations  in  almond  oil  (iode- 
laine).  The  stronger  preparations  are  more  or  less  painful.  A  spray  of 
bichlorid  of  mercury,  1 :  3,000,  is  an  excellent  medicament  in  cases  that 
are  possibly  luetic  in  origin.  Kemarkable  results  have  been  claimed  by 
Horn  of  San  Francisco  from  the  use  of  a  vaccine  prepared  from  the 
isolated  infecting  microorganism  which  he  claims  is  the  etiologic  factor. 
Thorough  surgical  attention  to  the  pathology  of  the  sinuses  must  not  be 
neglected. 
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DISEASES  OF  THE  LARYNX 
Burt  R.  Shurly 

LARYNGITIS 

Acute  Laryngitis — Prophylactic  and  Internal  Treatment. — The  pro¬ 
phylactic  and  internal  treatment  of  acute  laryngitis,  or  acute  laryngeal 
catarrh,  has  much  in  common  with  acute  inflammation  in  the  nasal  pas¬ 
sages,  nasopharynx,  and  pharynx.  The  use  of  aspirin  and  Dover’s  powder 
(in  3  to  5  gr.  dosage)  is  beneficial  and  comforting.  The  use  of  the  voice 
should  be  forbidden,  as  rest  is  an  essential  measure,  especially  at  the 
outset  or  early  stage.  Advice  in  this  regard  must  be  firm,  as  rest  will 
decidedly  favor  other  abortive  measures.  The  upper  respiratory  cavities 
should  he  examined,  as  acute  laryngitis  is  rarely  the  primary  affection, 
nevertheless  the  attending  acute  inflammation  should  receive  equal  atten¬ 
tion.  Small  and  frequent  doses  of  tincture  of  aconite  root,  1  to  2 
minims  every  hour  until  the  constitutional  effect  is  noted,  will  often 
relieve  local  congestion  and  the  pyrexia.  If  pain  he  prominent  aspirin 
often  gives  prompt  relief.  It  may  he  administered  in  rheumatic  subjects 
together  with  salicin.  In  malarial  districts  the  addition  of  quinin  is 
advantageous.  The  early  use  of  calomel  in  1/10-gr.  doses  until  ten  or 
fifteen  are  taken  is  advised.  This  should  be  followed  by  the  usual  saline 
in  the  morning.  The  cold  compress  over  the  larynx,  covered  with  an  oiled 
silk  pad,  is  grateful  to  many  patients.  The  ice  collar  or  Letter  coil  may 
be  adopted  if  convenient.  However,  the  danger  of  additional  congestion  of 
the  parts  after  continued  hot  applications  makes  them  of  doubtful  utility. 
A  room  saturated  with  moist  soda  steam  is  grateful  and  comforting. 
A  croup  tent  may  be  improvised  and  supplied  with  alkaline  steam  (soda 
bicarbonate,  1  ounce  to  a  quart  of  water)  from  a  kettle  to  which  a  piece 
of  garden  hose  has  been  attached  to  the  spout.  Various  steam  inhalers  are 
in  the  market.  A  pitcher  of  boiling  water  with  a  cornucopia  of  paper 
placed  over  it  as  an  inhaler  affords  a  satisfactory  method  of  supplying  a 
medicated  vapor.  A  favorite  and  useful  formula  is:  menthol,  gr.  ii ; 
tinct.  benzoin  comp.,  gss;  tinct.  opii  comp.,  §ss.  A  teaspoonful  of  the 
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mixture  is  added  to  a  pint  of  boiling  water  and  placed  in  the  inhaler  or 
pitcher.  The  medicated  steam  is  inhaled  as  hot  as  possible  for  five  to 
ten  minutes.  This  may  be  repeated  at  hourly  intervals.  Oil  of  eucalyptus 
in  the  proportion  of  1  ounce  to  the  quart  of  water  may  be  used  in  the 
same  manner  or  boiled  over  a  spirit  lamp. 

Oleum  terebinthinse,  oleum  pini,  and  oleum  juniperi  are  also  to  be 
recommended,  to  be  used  in  the  same  way.  When  the  larynx  is  dry  and  a 
tickling  sensation  with  a  short  frequent  cough  is  present,  then  tartar 
emetic  in  careful  dosage  is  indicated.  This  may  be  administered  pleas¬ 
antly  to  adults  in  the  following  prescription: 

^  Antimonii  et  potassii  tartratis 
Tincturse  ipecacuanhae  et  opii 
Liquoris  potassii  citratis 

Sig.  3i  every  two  hours. 

Some  of  the  various  lozenges  that  contain  ammonium  chlorid  or  men¬ 
thol  and  camphor  are  very  acceptable.  In  very  young  children  a  powder 
containing  y2  to  1  gr.  of  cinchonin  with  1/12  gr.  of  ipecac  will  often  give 
great  relief.  The  cough  in  adults  may  be  relieved  with  heroin  gr.  1/12 
to  1/24. 

Local  Treatment. — The  upper  passages  should  be  cleansed  with  a 
spray  or  irrigation  of  warm  normal  salt  solution.  Dobell’s  or  the  Seiler 
solution  may  be  preferred.  An  attempt  should  be  made  by  every  prac¬ 
titioner  to  eliminate  from  use  a  vast  list  of  proprietary  preparations  which 
are  to  be  found  on  the  shelves  of  the  laity,  and  which  are  used  to  the 
detriment,  many  times,  of  the  delicate  nasal  mucous  membrane  of  the 
patient.  The  therapeutic  properties  of  these  solutions  are  generally 
based  upon  the  ingredients  of  the  original  solutions  of  either  Seiler  or 
Dobell.  Many  of  these  proprietary  solutions  are  compounded  of  inferior 
materials  and  of  a  strength  (of  solution)  that  is  not  only  harmful  but 
frequently  permanently  injurious.  The  choice  in  the  U.  S.  P.  of  salt, 
Dobell’s  or  Seiler’s  solution,  Pulv.  Antiseptic  Comp.,  etc.,  is  amply  suffi¬ 
cient  to  fulfill  all  indications. 

An  inhalation  spray  of  menthol  and  camphor,  gr.  ii  to  the  ounce, 
in  albolene  is  valuable  and  soothing,  especially  in  the  dry  stage  of  the 
attack.  To  use  the  spray  effectually  the  anterior  portion  of  the  tongue 
is  to  be  wrapped  with  a  piece  of  gauze,  then  extended  and  held  by  the 
patient,  while  the  alse  of  the  nose  are  compressed  by  the  operator  to 
prevent  nasal  respiration.  The  patient  now  inhales  and  exhales  while  the 
spray  is  continued.  By  this  method  the  mucous  membrane  of  the  larynx 
is  more  quickly  and  thoroughly  treated.  A  down  spray,  consisting  of 
alum  (gr.  x),  acid  carbolic  (gr.  ii),  glycerin  (y2  ounce),  to  %  ounce  of 
water,  may  be  applied  directly  to  the  larynx  with  benefit.  Strong 
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astringents  should  be  used  only  exceptionally.  Temporary  relief  may  be 
obtained  by  a  laryngeal  spray  of  adrenalin  1 :  10,000. 

In  children,  in  whom  edema  develops  frequently,  a  dose  of  turpeth 
mineral  or  syrup  ipecac,  used  as  an  emetic,  together  with  a  prompt 
steam  inhalation,  will  afford  suitable  means  of  relief.1 

Intralaryngeal  applications  are  of  benefit  in  the  subacute  stage,  as 
argyrol,  20  to  40  per  cent,  or  alumnol,  20  per  cent.  Spasms  of  the  glottis 
may  prove  annoying,  and  dangerous  in  some  cases.  Anodynes  such  as 
heroin,  codein,  or  opium,  by  mouth  or  hypodermically,  will  promptly 
allay  the  nervous  phenomena  in  such  cases.  Intubation,  or  even  trache¬ 
otomy,  may  be  necessary  in  rare  occasions. 

It  is  important  to  adopt  every  therapeutic  measure  to  maintain  and 
preserve  the  general  good  condition  of  the  patient.  Reconstructive  or 
nerve  tonics,  such  as  nux  vomica  and  strychnin,  with  quinin  and  iron,  are 
frequently  indicated.  The  use  of  alcohol  and  tobacco  should  be  prohibited 
during  an  attack. 

Chronic  Laryngitis. — This  condition  may  appear  as  a  hypertrophic, 
a  subglottic,  or  a  pachydermatous  variety.  The  hypertrophic  form  may 
exist  with  chorditis  nodosa,  familiarly  known  as  “singer’s  nodes,”  and 
usually  located  at  the  junction  of  the  anterior  with  the  middle  third  of  the 
vocal  cords.  The  various  forms  of  systemic  disease  and  focal  infection 
must  be  investigated  and  treated  accordingly.  The  value  of  a  warm,  dry 
climate  must  be  considered,  but  recommendations  must  be  based  upon 
the  financial  and  general  condition  of  the  patient,  the  age,  and  possibilities 
of  travel,  etc.  Conditions  causing  nasal  stenosis  and  pathologic  areas  of 
hyperplastic  gland  tissue  must  be  surgically  removed.  Attacks  of  indiges¬ 
tion,  gout,  rheumatism  and  syphilis  should  be  modified  by  proper  systemic 
treatment  and  the  removal  of  foci  of  infection.  In  cases  that  develop  nodes 
a  six  months’  rest  is  necessary.  The  use  of  alcohol  and  tobacco  should  be 
forbidden.  Internally,  potassium  iodid,  10  to  15  gr.  (0.6  to  1.0  gm.) 
t.  i.  d.  may  be  given  with  caution  to  assist  in  the  absorption  of  hyper¬ 
plasia.  Locally,  the  use  of  caustics  or  astringents  is  frequently  indicated. 
The  former  should  be  applied  by  the  skilled  specialist  of  experience  only. 
The  fused  nitrate  of  silver  or  the  galvanocautery  may  be  the  methods  of 
greatest  usefulness.  Locally,  laryngeal  sprays  of  alumnol,  alum,  or 
zinc,  preceded  by  a  spray  of  Seiler’s  solution,  aid  in  giving  Comfort  to 
the  patient.  They  are  of  no  curative  value.  The  same  may  be  said  for 
oil  sprays,  such  as  menthol  and  camphor  in  albolene.  Laryngeal  appli¬ 
cations  should  be  made  with  great  care  and  only  with  a  reliable  instru¬ 
ment,  as  the  Mackenzie,  that  will  hold  firmly  the  proper-sized  cotton 
pledget.  The  excess  of  solution  must  be  carefully  removed.  Increasing 

*In  most  cases  in  children  the  administration  of  bromid  of  potassium  is  promptly 
followed  by  relief  in  spasmodic  croup,  whether  due  to  laryngitis  or  a  purely  nervous 
mechanism. — Editor. 
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strength  of  zinc  chlorid,  gr.  x  to  1  (0.6  to  3.0  gm.)  ;  nitrate  of  silver, 
gr.  v  to  xxx  (0.3  to  2.0  gm.)  ;  argyrol,  10  to  50  per  cent,  may  he  intro¬ 
duced  into  the  larynx  with  benefit.  Laryngitis  resulting  from  recurrent 
infection  should  have  proper  surgical  treatment  for  adenoids,  tonsils  or 
accessory  sinuses,  according  to  the  foci  of  infection  present. 

Edematous  Laryngitis. — Edema  of  the  larynx  requires  active  treat¬ 
ment  by  a  brisk  cathartic  of  calomel  followed  by  magnesium  sulphate  or 
elaterium,  gr.  %.  Alkaline  steam  inhalations,  hot  astringent  gargles,  a 
mustard  counterirritation  over  the  larynx,  followed  by  ice-bags  to  the  neck, 
should  he  ordered  at  once.  If  the  patient  is  syphilitic  and  potassium  iodid 
has  been  administered  it  should  be  discontinued  immediately,  as  this  drug 
greatly  aggravates  the  condition  of  some  patients.  A  spray  of  adrenalin 
(1 : 10,000)  through  the  nose  and  into  the  larynx  may  temporarily  relieve. 
Its  use  is  attended,  however,  with  the  danger  of  reactionary  swelling. 

When  edema  follows  the  entrance  of  a  foreign  body,  or  after  bron¬ 
choscopy  or  the  removal  of  an  intubation  tube,  the  use  of  codein  or  Dover’s 
powder  to  allay  the  restlessness  may  he  valuable.  Pilocarpin  is  favored 
by  some,  but  its  depressant  effects  should  be  considered. 

This  condition  is  usually  associated  with  systemic  disease,  such  as 
syphilis,  tuberculosis,  myxedema,  carcinoma,  bulbar  paralysis,  or  cardiac, 
renal,  and  hepatic  disorder,  and  appropriate  diagnosis  and  general  therapy 
are  required.  If  the  edema  does  not  respond  to  the  simpler  measures  and 
cyanosis  intervenes,  scarification  of  the  affected  region  of  the  larynx 
should  be  undertaken.  A  20  per  cent  solution  of  cocain  should  he  sprayed 
or  applied  over  and  into  the  larynx  and  the  excess  swallowed.  Scarifica¬ 
tion  should  he  performed  under  the  direction  of  a  laryngeal  mirror  and 
reflected  light.  A  laryngeal  knife  is  chosen  preferably  for  the  purpose.. 
Ichthyol  (30  per  cent)  may  then  be  applied.  The  resulting  hemorrhage 
and  transudation  are  usually  beneficial.  If  the  dyspnea  continues  and 
urgent  symptoms  develop,  scarification  could  he  repeated  with  a  guarded 
bistoury  under  direction  of  the  index  finger. 

In  great  emergency  intubation  or  tracheotomy  must  he  performed. 
The  former  operation  is  often  difficult.  If  one  or  two  trials  are  not  suc¬ 
cessful  tracheotomy  should  he  performed  without  delay. 

Spasmodic  Laryngitis. — False  croup,  laryngismus  stridulus,  or  spas¬ 
modic  croup  requires  prompt  differential  diagnosis.  In  children,  subject 
to  attacks,  adenoids,  hypertrophied  tonsils  and  elongated  uvula  may  re¬ 
quire  operation.  A  cold  sponge  over  the  chest,  neck,  and  region  of  the 
larynx  may  he  valuable.  Gastro-intestinal  disturbances  should  he  avoided; 
by  carefully  selected  diet.  During  an  attack  treatment  directed  toward 
relaxation  of  muscular  spasm  must  be  administered.  A  hot  hath  and  a 
teaspoonful  dose  of  syrup  of  ipecac  are  favorite  and  efficient  household 
remedies.  Wine  of  antimony  (15  drops)  or  antimony  and  ipecac 
(aa  gr.  1/100)  every  fifteen  minutes  until  emesis  results  may  he  given  a 
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two-year-old  child.  Turpeth  mineral  (gr.  ii)  was  formerly  used  by  many 
practitioners,  but  two  fatal  cases  reported  by  McPhedran  proved  the 
danger  possible  from  its  use.  Antimony  may  produce  depression,  and  not 
more  than  three  doses  should  be  given. 

Alkaline  steam  inhalation  is  useful  from  a  croup  kettle  or  improvised 
apparatus.  Tincture  benzoin  compound  with  paregoric  (equal  parts),  a 
teaspoonful  to  a  pint  of  hot  water,  offers  a  soothing  inhalation.  Poultices, 
stupes,  or  antiphlogistic  preparations  are  beneficial,  but  the  child  must 
remain  indoors  for  several  days  if  they  are  used. 

The  attack  is  liable  to  recur  on  succeeding  nights  unless  an  antispas- 
modic  or  sedative,  such  as  Dover’s  powder  or  antipyrin,  is  given.  The  ad¬ 
ministration  of  the  bromid  of  sodium  or  of  potassium  may  render  all  other 
medication  unnecessary,  except  local  applications.  Plenty  of  fresh  air 
should  be  allowed,  unless  the  atmosphere  is  damp  and  cold.  Calomel  and 
milk  of  magnesia  may  be  prescribed  with  advantage  the  day  following  an 
attack,  or  an  enema  of  soapsuds  and  water  may  be  ordered  at  the  first 
visit.  If  nutrition  and  vitality  are  lowered,  careful  regulation  of  the  diet 
and  tonic  treatment  are  recommended.  In  adults  when  the  spasmodic 
attack  is  chiefly  nervous  a  hypodermic  of  morphin  (gr.  %)  will  afford 
prompt  relief.  This  medication  should  not  be  repeated,  and  it  is  unwise 
to  inform  the  patient  in  regard  to  the  drug  or  dosage  used. 

Membranous  Laryngitis. — It  has  been  established  after  much  discus¬ 
sion  and  experience  that  membranous  croup  must  be  considered  (and 
treated)  as  a  Klebs-Loeffler  infection.  Therefore  antitoxin  in  full  dosage 
(5,000  units)  must  be  given  at  the  earliest  possible  moment.  This  axio¬ 
matic  practice  is  so  important  that  no  time  should  be  lost  in  administering 
this  specific,  even  if  a  doubt  of  the  diagnosis  exists  in  the  mind  of  the 
practitioner.  We  know  that  death  occurs  rapidly  from  mechanical  ob¬ 
struction  of  the  larynx  and  not  from  absorption,  and  the  greatest  haste  is 
imperative,  especially  in  children  of  the  so-called  croupy  age.  Treatment 
should  be  initiated  with  a  brisk  calomel  purge  followed  by  milk  of  mag¬ 
nesia.  A  culture  will  give  valuable  information  in  regard  to  the  variety 
of  microorganisms  present.  This  culture  may  be  taken  quickly  from  the 
epiglottis  and  arytenoid  region  by  bending  the  platinum  loop  or  cotton 
carrier  to  a  proper  angle.  It  is  unwise  to  use  strong  emetics  in  this  form 
of  croup,  as  the  depressant  effect  is  often  marked,  and  the  stomach  becomes 
quickly  deranged.  Cold  compresses,  (  '  better,  the  ice  collar,  will  be  found 
agreeable  and  serviceable  throughout  the  attack.  The  inhalation,  almost 
continuously,  of  steam  from  alkaline  water  is  indicated  from  the  onset. 
An  albolene  spray  containing  menthol  is  soothing  to  the  larynx  and  allays 
the  painful  and  dry  condition  of  the  membrane.  Calomel  sublimation  may 
be  advantageously  used.  Ten  to  15  gr.  (0.6  to  1.0  gm.)  of  the  pure 
powder  may  be  incinerated  slowly  on  a  hot  shovel  or  on  a  piece  of  metal 
held  over  an  alcohol  lamp.  Inhalation  is  facilitated  by  constructing  a 
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croup  tent  with  an  open  umbrella  and  a  sheet.  The  vapor  of  slaked  lime 
may  be  substituted  for  steam  of  alkaline  water  or  alternated  with  it. 
When  these  methods  of  treatment  are  insufficient  to  relieve  an  increasing 
dyspnea  the  indication  for  intubation  or  tracheotomy  must  he  considered 
and  promptly  adopted.  The  former  operation  should  be  chosen,  if  pos¬ 
sible,  because  it  is  quick,  painless,  and  efficient.  Antitoxin  and  intubation 
will  save  four  out  of  every  five  cases  in  the  later  stages  of  asphyxia.  Con¬ 
valescence  will  be  favored  by  full  doses  of  tinct.  ferri  chlor.,  well  diluted 
with  glycerin  and  water. 

Chronic  Atrophic  Laryngitis. — Laryngitis  sicca,  or  chronic  atrophic 
laryngitis,  usually  attends  similar  manifestations  in  the  upper  air  passages. 
Pilocarpin  in  1/10-gr.  dosage,  three  times  a  day,  by  aiding  general  glandu¬ 
lar  activity,  may  prove  of  service.  Phosphorus  (gr.  1/100)  in  oil,  in 
capsule,  or  iodid  of  potassium,  are  also  indicated.  When  a  laryngeal  spray 
is  used  the  patient  should  hold  the  tongue  with  a  piece  of  gauze  between 
the  thumb  and  index  finger.  The  operator  then  holds  the  nose,  and  deep 
inhalations  are  taken.  The  use  of  a  menthol  (0.30  gm.),  albolene 
(30.00  c.c.),  Dobell’s  solution  as  a  down  spray  can  be  used  to  the  larynx 
and  proves  grateful.  Of  the  local  applications  5  to  10  per  cent  oleum  picis 
or  argyrol  (50  per  cent)  or  ichthyol  (20  per  cent)  are  most  efficient. 
Numerous  remedies  have  been  advocated,  such  as  inhalations  of  ben- 
zoinated  steam,  applications  of  (2  to  5  per  cent)  thymol  in  petroleum  oil, 
camphor  (5  per  cent)  in  oil,  zinc  sulphate  (1  to  3  per  cent).  When  the 
trachea  is  involved  intratracheal  injections  of  menthol,  guaiacol,  and 
camphor  in  olive  oil  will  prove  beneficial.  Good  results  cannot  be  obtained, 
however,  without  careful  treatment  of  the  upper  passages  at  the  same 
time  (see  Atrophic  Rhinitis).  Hypodermics  of  the  green  citrate  of  iron 
have  a  useful  tonic  action. 
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Treatment  may  be  classified  as  prophylactic,  hygienic,  climatic,  spe¬ 
cific,  symptomatic,  local,  surgical,  and  general.  There  is  a  popular  belief 
among  the  laity  that  so-called  catarrhal  affections  of  the  nose,  throat,  and 
larynx  lead  to  tuberculosis.  It  is  exceedingly  difficult  to  prove  the  scien¬ 
tific  truth  or  falsity  of  this  assertion.  It  must  be  remembered  that  the 
laryngeal  tuberculosis  is  practically  always  an  infection  secondary  to  a 
pulmonary  focus. 

The  prophylactic  treatment  of  this  affection  is  grouped  around  our 
conception  of  that  which  will  best  promote  immunity.  This  involves  the 
problem  of  the  fight  against  infection  and  the  predisposing  factors  of 
heredity. 

Prophylactic  treatment  is  particularly  the  field  of  the  family  physician, 
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who  becomes  necessarily  a  student  of  a  predisposed  individual.  If  the 
treatment  by  fresh  air,  sunlight,  forced  feeding,  and  carefully  directed 
exercise  has  any  curative  value  during  the  progress  of  the  disease  it  must 
in  all  certainty  have  untold  value  along  prophylactic  lines. 

Children  who  hear  the  earmarks  of  tuberculous  heredity,  who  are  ex¬ 
posed  at  home  to  infection,  and  who  show  well-defined  signs  of  latent 
danger,  should  receive  the  timely  advice  of  the  family  physician  as  to 
occupation,  habits  of  life,  diet,  and  general  hygiene.  It  is  recognized  that 
the  difficulties  of  good  results  are  extremely  numerous  among  a  class  of 
individuals  who  take  unkindly  to  discipline  ;  hut  the  problems  of  pre¬ 
vention  cannot  he  solved  without  early  diagnosis  by  the  medical  profession 
and  painstaking  care  of  the  subjects  under  exposure. 

The  hygienic  treatment  requires  proper  clothing,  sufficient  but  not 
too  frequent  bathing,  digestible  and  nourishing  food,  out-of-door  life  with 
properly  ventilated  or  open-air  sleeping  apartments.  Coal  gas,  air  laden 
with  organic  matter  as  found  in  our  cheap  theaters,  and  public  halls,  the 
use  of  tobacco,  ice,  and  alcoholic  drinks  are  irritating  to  these  lesions.  The 
use  of  the  voice  in  laryngeal  phthisis  should  be  prohibited  or  moderated. 
This  rule  of  rest  or  exercise  is  as  important  in  laryngeal  involvement  as  in 
the  pulmonary  varieties. 

The  influence  of  climate  is  well  recognized  by  the  profession  and  laity. 
In  laryngeal  infections  that  complicate  a  far-advanced  pulmonary  involve¬ 
ment,  advice  to  remain  at  home  is  much  more  valuable  than  a  recommen¬ 
dation  to  seek  some  indefinite  place  in  the  western  country.  F ar-advanced 
tuberculosis  should  be  fought  at  home,  and  no  patient  should  be  allowed 
to  seek  new  environment  without  sufficient  financial  resources.  Usually  a 
warm  moist  climate  improves  the  inflammatory  and  catarrhal  condition  of 
the  larynx,  but  as  the  pulmonary  lesions  do  better  in  a  dry,  warm  climate 
with  altitude  it  is  advisable  to  study  the  condition  and,  when  possible, 
recommend  sanatorium  treatment  in  New  Mexico,  Arizona,  or  selected 
parts  of  Southern  California.  It  is  essential  that  medical  supervision 
should  be  obtained  for  each  patient,  and  the  family  physician  or  specialist 
who  firmly  believes  that  climatic  treatment  offers  for  his  special  patient 
something  of  genuine  benefit  should  direct  him  with  great  care  to  some 
competent  practitioner  or  chief  of  a  sanatorium  in  the  region  especially 
indicated.  When  the  local  lesion  is  in  the  early  stage,  these  patients  do 
well  at  a  considerable  altitude  (6,000  feet). 

Many  cases  under  careful  supervision  improve  satisfactorily  in  the 
lower  altitudes — below  three  thousand  feet — at  which  place  they  must 
receive  the  full  benefit  of  all  therapy  other  than  climate.  Discomfort  and 
distress  are  increased  during  the  wind  and  dust  storms  of  some  of  our 
favorite  Colorado  and  New  Mexico  resorts. 

Some  remarkable  arrests  and  cures  have  been  obtained  among  laryn¬ 
geal  and  pulmonary  patients  sent  to  an  altitude  such  as  Silver  City,  New 
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Mexico,  about  six  thousand  feet.  In  this  region  the  altitude  is  played 
against  the  latitude,  resulting  in  cool  or  cold  nights  with  warm  or  hot 
days. 

Patients  with  tuberculosis  of  the  upper  air  tract  without  much  pul¬ 
monary  involvement  will  improve  and  obtain  great  comfort  from  an  ocean 
voyage  to  the  Riviera  or  Egypt. 

The  numerous  specifics  that  have  been  brought  forward  from  time  to 
time  for  the  cure  of  the  various  forms  of  tuberculosis  have  failed  to  estab¬ 
lish  the  claims  made  for  them.  Skepticism  and  therapeutic  nihilism  are 
unjustifiable,  however,  as  usefulness  may  be  found  for.  many  of  the  reme¬ 
dies,  in  selected  cases.  Unfavorable  results  in  therapeutic  procedure  in 
tuberculosis  of  the  upper  tract  are  largely*  due  to  the  fact  that  many  of 
these  manifestations,  and  the  laryngeal  forms  in  particular,  are  almost 
invariably  attended  by  pulmonary  infection  of  more  or  less  virulence  In 
a  large  experience  during  twenty-five  years  the  writer  has  not  seen  a  case 
of  primary  laryngeal  tuberculosis  in  private  practice. 

Among  the  modem  so-called  specifics  may  be  mentioned  tuberculin  in 
various  forms,  with  or  without  vaccines,  sera  and  antitoxins,  iodin,  chlorid 
of  gold  and  sodium,  creosote,  formalin,  oil  of  cloves,  and  nuclein.  In 
addition  may  be  mentioned  the  X-ray  and  radium. 

While  brilliant  results  have  been  obtained  when  these  sera  or  drugs 
were  used,  the  test  of  time  has  proved  their  failure.  It  is  very- important 
to  differentiate  between  tuberculous,  chronic,  and  syphilitic  laryngitis  be¬ 
fore  a  definite  plan  of  treatment  is  adopted. 

Direct  sunlight  to  the  larynx  stands  out  preeminently  as  the  most  .use¬ 
ful  remedy  discovered  up  to  the  present  time.  A  special  apparatus  modi¬ 
fied  by  Forster  of  Colorado  Springs  consisting  of  a  laryngeal  mirror  and 
an  adjustable  looking-glass  with  a  bracket  that  may  be  attached  to  the  back 
of  a  chair  allows  the  rays  of  the  sun  or  those  of  a  suitable  1,5 00-watt 
lamp  to  be  reflected  directly  into  the  larynx.  The  patient  treats  himself 
daily  beginning  with  a  orie-minute  exposure  and  increasing  with  the  toler¬ 
ance  of  the  larynx.  Tuberculin  may  be  used  hypodermically.  The  selec¬ 
tion  of  the  dose,  a  study  of  the  individual,  a  most  watchful  care  of  the 
patient,  and  careful  attention  to  the  rules  of  administration  are  essential 
to  successful  treatment.  Pottenger  shows  that  we  have  manifest  evidence 
of  its  value  in  tuberculous  laryngitis,  where  in  small  infiltration  and  even 
ulceration  great  improvement  and  cure  may  be  looked  for  in  a  large  per¬ 
centage  of  cases.  Trudeau  advances  important  rules  for  consideration. 
He  advises  a  minute  dose  of  1/10,000  or  1/20,000  mg.  of  the  solid  sub¬ 
stance  of  Koch’s  bacillus  emulsion  or  1/1,000  mg.  of  old  tuberculin,  in¬ 
creased  very  gradually,  and  at  .intervals  that  will  produce  as  little 
disturbance  as  possible.  At  the  slightest  evidence  of  intolerance,  such  as 
irritation  at  the  site  of  injection  or  slight  temperature  reaction,  the  in¬ 
terval  should  be  lengthened  and  the  dose  diminished.  No  injection  should 
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be  given  for  some  days  following  a  reaction.  It  is  necessary  to  have  the 
patient  nnder  observation  for  at  least  six  months  if  this  treatment  is 
commenced. 

In  the  writer’s  experience  many  cases  have  been  favorably  influenced 
by  the  use  of  Deny’s  filtrate  (B.  F.),  beginning  with  1/50,000  or 
1/100,000  mg.  and  increasing  with  extreme  care  at  weekly  or  biweekly 
intervals  to  avoid  every  possibility  of  a  reaction.  Failure  comes  from 
“beginning  treatment  with  too  large  amounts ;  raising  the  dose  too  rapidly 
or  at  too  short  intervals ;  repeating  the  dose  before  all  effects  of  a  reaction 
have  passed ;  increasing  a  dose  after  a  reaction ;  neglecting  malaise,  head¬ 
ache,  anorexia,  increased  temperature,  cough,  and  expectoration  as  indi¬ 
cations  of  a  limit  of  tolerance.”  When  a  reaction  occurs  or  when  anemia 
is  associated  with  the  tuberculous  lesions  valuable  assistance  during  the 
interval  may  be  obtained  by  the  hypodermic  use  of  the  green  citrate  or  iron 
(gm.  0.05)  and  sodium  arsenate  (gm.  0.001).  This  method  of  medication 
saves  a  delicate  digestive  apparatus  for  other  usefulness,  and  affords  a 
stimulating  and  reconstructive  treatment  of  great  and  as  yet  unrecognized 
value. 

In  cases  mixed  with  syphilitic  infection  mercury  and  iodin  will  fur¬ 
nish  the  best  results.  The  biniodid  of  mercury  (gr.  i),  potassium  iodid 
(gss),  cinnamon  water,  and  distilled  water  (§ii)  each  in  teaspoonful  doses 
three  times  a  day,  will  produce  a  startling  effect  in  properly  selected  cases. 
Its  administration  in  lesions  of  strictly  tuberculous  type  is  often  detri¬ 
mental  and  contra-indicated.  The  use  of  phosphorus  (gr.  1/100)  in  10  to 
15  minims  of  olive  oil  in  capsule  is  beneficial  in  the  more  chronic  cases. 
It  should  be  given  after  a  full  meal  and  promptly  discontinued  if  irrita¬ 
tion  of  the  stomach,  urticarious  eruption,  or  aphrodisiac  effects  follow 
its  use.  Symptomatic  remedies  are  necessary  to  allay  cough,  tempera¬ 
ture,  pain,  diarrhea,  and  mental  distress  from  time  to  time.  Heroin 
(gr.  1/12)  or  codein  (gr.  %  to  %)  are  efficient  drugs  to  relieve  the  irri¬ 
tation  of  the  larynx.  They  should  be  administered  with  caution  and  not 
until  decidedly  indicated.  Aspirin,  guaiacol,  and  quinin  will  control  tem¬ 
perature  when  necessary.  If  alcohol  is  demanded  the  malt  beverages  and 
preparations  other  than  spirituous  are  preferable.  Rectified  spirits  in 
milk  is  better  than  whisky,  brandy,  or  rum.  While  in  diarrhea  and  pain, 
opium  or  morphin  may  be  necessary,  their  use  should  be  postponed  as  long 
as  possible.  Sleep  may  be  secured  by  veronal  or  trional  if  absolutely 
indicated. 

The  prescribing  of  depressing  drugs  should  be  withheld  from  patients 
who  offer  a  hope  of  cure,  as  the  resistance  may  be  undermined  by  the 
prostration,  interference  with  elimination  and  normal  digestion  that  at¬ 
tend  their  constant  use. 

The  local  treatment  consists  of  the  inhalation  of  gases  or  medicated 
air  in  sprays  or  powders  and  the  application  of  drugs  to  the  affected  region. 
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Among  the  many  ingenious  methods  of  local  therapy  that  have  been  ad¬ 
vocated,  a  few  useful  palliatives  may  he  mentioned.  Reference  may  be 
made  to  some  special  textbook  if  the  complete  list  is  desired. 

Before  treatment  is  administered,  a  spray  of  Dobell’s  solution  should 
be  used  to  remove  secretion  from  the  larynx.  The  application  of  formalin 
in  gradually  increasing  strength  is  preeminently  the  most  beneficial 
remedy.  It  should  be  prepared  daily  from  a  40  per  cent  solution  and  the 
initial  strength  should  be  3  per  cent  in  glycerin.  Until  the  tolerance  of 
the  larynx  is  obtained  the  pigment  may  be  used  in  y2  per  cent 
strength,  increasing  to  one  and  gradually  to  10  per  cent.  Two  per  cent 
cocain  may  be  used  if  much  pain  is  encountered.  The  preparation  of 
Lake  combines  formalin  (7  per  cent),  lactic  acid  (50  per  cent),  glycerin 
(20  per  cent),  water  (to  100  per  cent).  The  application  of  lactic  acid 
(20  per  cent)  is  a  favorite  with  many  laryngologists.  Iodoform  insuffla¬ 
tion  is  recommended  highly  by  the  older  laryngologists.  Orthoform  and 
anesthesin  are  used  for  the  relief  of  pain. 

Freudenthal  highly  recommends  fulguration  for  the  cure  of  ulcerated 
areas.  Argyrol  (20  per  cent)  is  an  acceptable  substitute  when  irritation 
follows  the  use  of  formalin,  lactic,  nitric,  or  hydrochloric  acid.  Intra- 
laryngeal  injections  of  guaiacol  (2%  per  cent),  menthol  and  camphor 
(aa  gr.  ii)  in  olive  oil  are  often  beneficial  in  the  relief  of  pain  and  cough. 
Deep  injections  of  alcohol  into  the  region  of  the  nerves  may  be  used  to 
allay  pain.  The  use  of  the  X-ray  is  followed  by  dangerous  reactions. 

When  these  measures  are  not  sufficient  to  modify  or  allay  the  ravages 
of  disease,  surgical  intervention  may  be  required.  The  lesions  affecting 
the  epiglottis  may  be  removed  by  epiglottectomy  as  practiced  by  Lochard 
of  Denver. 

Curettage  has  been  employed  to  remove  the  tuberculous  deposits.  Ii 
is  possible,  however,  to  remove  only  a  small  portion  of  pathologic  tissue 
by  this  method.  It  is  advisable  only  in  selected  cases  where  other  methods 
have  failed. 

When  deglutition  becomes  very  painful  a  spray  of  cocain  (10  per  cent) 
before  meals  is  justifiable.  The  Wolfenden  position  may  be  assumed  with 
additional  comfort  in  swallowing.  The  head  is  hung  over  the  bed  and  the 
liquid  drawn  through  a  tube  from  the  glass  upon  the  floor.  In  this  mannei 
the  patient  drinks  like  a  horse. 

Laryngectomy,  thyrotomy,  or  tracheotomy  are  rarely  indicated  in  thin 
disease.  In  the  late  ulcerative  stage  it  may  be  necessary  to  administer  au 
occasional  small  dose  of  morphin  hypodermically.  Constitutional  treat¬ 
ment  may  be  of  advantage  in  the  earlier  stages,  in  the  form  of  cod-liver 
oil,  malt,  hypophosphites,  or  creosote. 
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SYPHILIS  OF  THE  UPPER  RESPIRATORY  TRACT 

Modem  diagnostic  methods  of  recent  years,  which  include  the  recog¬ 
nition  of  the  Spirochgeta  pallida  and  the  deductions  from  the  Wassermann 
reaction,  have  materially  aided  early  specific  therapy  in  luetic  disease. 
The  treatment  consists  of  both  local  and  general  measures. 

The  general  treatment  may  be  commenced  with  the  definitely  recog¬ 
nized  chancre.  It  consists  essentially  in  the  administration  of  well  se¬ 
lected  preparations  of  mercurials  and  iodin  and  the  use  of  arsphenamin. 
The  choice  of  preparation  may  be  determined  by  the  character  and  stage  of 
the  lesion.  A  definite  plan  of  procedure  should  be  laid  out  for  each  pa¬ 
tient.  For  the  primary  and  secondary  forms  mercurials  predominate. 
We  must  decide  upon  a  choice  and  dosage  of  hypodermic  medication  by 
salvarsan,  intramuscular  or  intravenous,  the  hypodermic  method  of  ad- 
minstration  of  mercury  bicyanid,  bichlorid,  biniodid,  salicylate,  or  cal¬ 
omel;  the  method  by  inunction,  which  consists  of  blue  ointment,  mercury 
vasogen,  mercurettes,  or  the  administration  by  mouth  of  blue  mass, 
calomel,  mercury  protoiodid,  bichlorid,  etc.  It  is  important  to  adopt  one 
of  these  definite  plans  and  adhere  to  it  until  the  indications  for  a  change  of 
method  or  preparation  are  demonstrated. 

In  the  later  stages  of  the  secondary  form  the  mixed  treatment  is  more 
efficient.  This  consists  of  a  prescription  containing  the  bichlorid  or  bin¬ 
iodid  of  mercury  with  potassium  iodid. 

Hydrarg.  biniod.  gr.  i 

Kalii  iod.  gss 

Aq.  cinnamomi 

Aq.  dest.  aa  gii 

Sig.  5i  tid.  p.  c.,  c.  a. 


When  the  disease  is  very  active  or  the  individuals  under  observation 
are  particularly  irresponsible  or  careless  with  the  directions  imposed,  it  is 
necessary  to  use  arsphenamin  or  other  hypodermic  medication  at  once. 

Before  the  use  of  salvarsan  is  undertaken  a  careful  study  of  the  patient 
with  special  reference  to  the  condition  of  the  heart,  lungs,  kidneys,  and 
acoustic  nerve  should  be  made.  It  may  be  wise  to  explain  possible  dangers 
in  its  use  and,  if  the  intramuscular  method  is  chosen,  the  fact  that  the 
injection  is  often  quite  painful  should  be  mentioned.  The  amount  of  pain 
will  depend  upon  the  care  with  which  the  salvarsan  is  prepared  and  the 
site  and  method  chosen  for  the  injection.  The  average  dose  for  intramus¬ 
cular  injection  is  0.6  gm.  (9  gr.).  Wlien  the  intravenous  method  is  se¬ 
lected  the  average  dose  for  women  is  0.3  gm.  (4%  gr.)  and  for  men  0.4 
gm.  (6  gr. ).  It  is  often  necessary  to  repeat  this  dosage  a  second  or  third 


SYPHILIS  OF  THE  UPPEK  KESPIKATOKY  TRACT  31 


time,  at  intervals  of  one  to  four  weeks.  In  feeble  patients  caution  should 
be  observed,  and  a  small  dose  of  0.2  to  0.3  gm.  (3  to  4^  gr.)  administered. 
This  may  be  repeated  in  a  couple  of  days. 

For  children  0.2  gm.  and  for  infants  0.02  to  0.05  gm.  are  advised. 

It  is  exceedingly  important  that  the  chemist  or  pharmacist  should 
prepare  arsphenamin  for  use  with  the  greatest  care  and  detail.  Instruc¬ 
tions  prepared  by  Eisner  and  others  are  readily  obtained. 

The  marvelous  and  astonishing  results  in  lesions  of  the  upper  respira¬ 
tory  tract  are  second  only  to  those  from  the  use  of  diphtheria  antitoxin. 

The  local  auxiliary  treatment  for  primary  infection  should  consist  of 
mild,  cleansing  topical  applications  with  a  view  to  removing  adherent 
secretion  and  modifying  the  character  of  the  local  disturbance.  Sprays  of 
peroxid  of  hydrogen,  Dobell’s  solution,  or  1 :  4,000  bichlorid  are  useful. 

In  the  ulcerative  forms,  permanganate  of  potassium,  2  gr.  to  the  ounce, 
may  be  chosen  with  advantage.  Nitrate  of  silver  (10  to  30  gr.  to  the 
ounce)  or  the  insufflation  of  iodoform,  aristol,  or  calomel  may  be  used  with 
advantage.  In  sluggish  ulceration  lactic  acid  (20  per  cent)  or  tri¬ 
chloracetic  acid  may  be  used  to  sear  over  the  diseased  area.  The  general 
hygiene,  and  especially  the  toilet  of  the  mouth,  should  be  strictly  enforced. 
Frequent  simple  or  hot  saline  baths  aid  materially  the  action  of  mercury 
and  the  iodids. 

If  the  hypodermic  use  of  mercury  is  desired  a  painless  preparation  of 
1/20  to  1/40  gr.  of  cyanid  of  mercury  may  be  obtained.  Hypodermic 
iodin  (5  to  10  to  20  per  cent)  in  almond  oil  (iodolaine)  may  be  used  also 
when  patients  fail  to  take  these  remedies  well  by  mouth. 

In  the  treatment  of  congenital  syphilis  no  preparation  is  more  satis¬ 
factory  than  mercury  with  chalk.  In  infants  the  body  band  may  be 
smeared  with  mercurial  ointment  daily. 

The  sequences  of  syphilis  demand  special  treatment  to  suit  the  indi¬ 
vidual  case.  Impending  stenosis  must  receive  daily  dilatation  by  properly 
selected  methods  and  instruments.  Laryngeal  stenosis  may  require  in¬ 
tubation,  tracheotomy,  or  the  passage  of  Schroetter’s  tubes.  A  few  experts 
in  the  rhinolaryngological  field  obtain  good  results  in  the  surgical  relief  of 
old  cicatricial  deformities.  In  cartilaginous  and  bony  necrosis  the  se¬ 
questra  should  be  removed  at  the  earliest  moment  of  sufficient  separation. 
The  relief  of  “saddle-nose”  may  be  obtained  by  the  use  of  paraffin  or 
suitable  operative  procedure.  Gummata  or  ulceration  in  the  trachea  may 
be  examined  by  the  Jackson  tubes  and  appropriate  local  treatment  applied. 
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DISEASES  OF  THE  BRONCHI 
Robert  D.  Rudolf 

BRONCHITIS 

Acute  Bronchitis 

Acute  catarrh  of  the  respiratory  tract  is  usually  a  widespread  affection, 
involving  more  or  less  of  the  mucous  membrane  which  extends  from  the 
upper  air  passages  to  the  point  where  the  bronchioles  terminate  in  the 
air  vesicles  of  the  lung.  The  catarrh  may  not  stop  here  even,  but  may 
involve  the  air  vesicles  themselves,  producing  the  common  complication 
of  capillary  bronchitis — catarrhal  pneumonia. 

Acute  bronchitis  is  not  a  specific  affection,  but  may  be  due  to  divers 
causes,  and  before  attempting  to  take  charge  of  a  case  it  is  necessary  to 
endeavor  to  find  out  the  exact  etiological  nature  of  it.  Is  it  a  primary 
infection  of  the  respiratory  mucosa.;  is  it  a  local  manifestation  of  some 
general  infection  such  as  measles  or  typhoid  fever  ;  or  is  the  catarrh  sec¬ 
ondary  to  a  condition,  such  as  mitral  stenosis,  congenital  heart  trouble, 
or  some  toxemia,  such  as  gout,  uremia,  etc.  ? 

General  Therapy. — The  amount  of  care  necessary  in  a  given  case  of 
catarrh  of  the  respiratory  tract  depends  upon  two  things:  (a)  the 
severity  and  extent  of  the  inflammation;  ( b )  the  general  condition  of  the 
patient.  Thus,  as  regards  the  first  factor,  the  treatment  of  a  cold  in  the 
head  and  a  laryngitis  is  a  very  much  less  urgent  thing  than  when  the  same 
catarrh  reaches  down  to  the  bronchioles.  Again,  as  regards  the  second 
factor,  what  would  in  a  healthy  adult  be  a  very  trifling  attack  of  bron¬ 
chitis,  requiring  very  simple  treatment,  may,  in  the  case  of  a  frail  and 
aged  person,  be  attended  with  the  greatest  risk  to  life,  and  must  J)e  com¬ 
bated  in  every  possible  way.  Many  writers  classify  their  cases  of  bron¬ 
chitis  as  regards  the  therapy  into:  (1)  catarrh  of  the  trachea  and  larger 
tubes;  (2)  catarrh  of  the  smaller  bronchi  and  bronchioles.  The  division 
is  artificial,  as  the  classes  merge  so  gradually  into  one  another;  but,  al¬ 
though  it  is  not  done  in  this  chapter,  the  practitioner  must  use  his  discre¬ 
tion  as  to  how  much  therapy  a  case  requires. 
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Environment. — People  with  a  tendency  to  acute  bronchitis  should  be 
carefully  guarded  against  exposure  to  chills  and  to  rapid  changes  of  tem¬ 
perature,  such  as  the  leaving  of  a  heated  room  for  the  colder  air  outside. 
Often  it  seems  also  that  hot  stuffy  air  itself  is  the  cause  of  an  attack,  even 
if  not  followed  by  exposure  to  cold,  and  many  people  have  learned  by 
bitter  experience  to  avoid  crowded  and  heated  rooms  on  this  account. 

It  was  noticed  early  in  the  late  War  that  the  Canadian  troops  remained 
well  while  under  canvas  during  very  bad  winter  weather  on  Salisbury 
Plain,  but  very  many  suffered  from  bronchial  catarrh  as  soon  as  they 
were  housed  in  huts. 

Patients,  however,  should  be  cautiously  hardened  against  the  evil 
effects  of  chill  by  free  exercise  in  the  open  air  and  by  the  careful  use  of 
cold  baths  and  sponging  followed  by  a  rapid  and  vigorous  rubbing  with 
a  coarse  towel.  Salt  baths  are  here  specially  useful,  the  salt  seeming  to 
have  a  stimulating  effect  upon  the  skin,  thus  promoting  a  good  reaction. 
To  make  a  salt  bath,  rock  salt  should  be  added  to  the  water  to  make  a 
1  per  cent  solution.  The  strength  may  be  increased  to  5  per  cent  if 
the  reaction  from  the  weaker  bath  be  not  sufficient.  If  a  cold  bath  or 
sponging  is  doing  good,  it  should  be  followed  by  such  a  reaction  as  to 
produce  a  sensation  of  glowing;  if  this  does  not  occur,  but  instead  the 
patient  remains  shivery,  with  ^goose  skin”  and  bluish  extremities,  then 
the  cold  water  should  not  be  used,  being  replaced  by  a  warmer  solution. 
A  short  immersion  in  really  cold  water  will  often  produce  a  better  reac¬ 
tion  than  with  a  longer  one  in  less  chilly  water.  As  a  rule  the  bath  should 
be  between  65°  and  75°  F. 

It  often  becomes  necessary  for  people  with  a  tendency  to  bronchitis  to 
avoid  the  winter  months  in  a  cold  climate  altogether.  Where  this  is  pos¬ 
sible,  they  should  select  a  place  having  a  warm  and  equable  climate. 

The  spring  is  usually  the  most  trying  time  for  such  people,  and  one 
frequently  sees  the  mistake  made  of  their  returning  to  their  northern 
homes  too  soon,  after  a  winter  spent  in  the  south,  with  a  resulting  attack 
of  acute  bronchitis.  No  sufferer  from  bronchitis  who  has  gone  south  for 
the  winter  should  return  until  all  probable  danger  of  cold  weather  has 
passed.  It  is  a  good  plan  for  them  to  come  gradually  north,  stopping 
occasionally  for  a  few  days  at  intermediate  places,  rather  than  to  do  the 
long  journey  in  one  stretch. 

By  thus  avoiding  the  winter  for  one  or  two  seasons,  predisposed  indi¬ 
viduals  may  go  through  the  trying  cold  season  without  an  attack. 

Where,  for  financial  or  other  reasons,  it  is  out  of  the  question  for 
the  individual  to  go  south,  then  it  may  be  necessary  for  him  to  remain 
indoors  during  the  cold  months.  This  point  will  be  further  discussed 
under  the  heading  of  Chronic  Bronchitis. 

Nothing  predisposes  so  much  to  an  attack  of  acute  bronchitis  as  a 
previously  existing  chronic  inflammation  of  the  mucous  membrane,  and 
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hence  a  patient  with  this  chronic  condition  should  be  specially  looked  after 
and  guarded  against  any  of  the  causes  of  an  acute  attack.  When  he  goes 
into  the  cold  air  he  should  be  cautioned  to  breathe  through  the  nose,  and 
the  wearing  of  a  respirator  is  often  advisable,  especially  in  the  aged. 
Where  the  upper  air  passages  are  the  seat  of  adenoids,  enlarged  tonsils, 
or  nasal  polypi,  these  abnormalities  should  be  attended  to  and  if  neces¬ 
sary  removed,  as  they  cause  mouth-breathing  and,  further,  are  apt  to 
be  the  local  cause  of  a  catarrh,  which  may  then  become  more  widely 
spread.  The  nasal  passages  are  the  natural  warmers  of  the  inspired  air 
(see  Chronic  Bronchitis). 

An  individual  actually  suffering  from  acute  bronchial  catarrh  should 
be  confined  to  bed,  and  he  should  remain  there  as  long  as  there  is  any 
fever.  In  such  an  environment  he  will  get  over  the  attack  more  speedily 
than  he  will  otherwise  do,  even  if  he  stays  in  one  room.  Even  where  the 
catarrh  is  limited  to  the  upper  air  passages,  recovery  will  be  more  speedy 
if  the  patient  takes  to  hisi  bed  for  a  day  or  two. 

The  air  of  the  room  should  be  kept  fresh  by  free  ventilation,  but  should 
not  be  cold,  and  the  patient  should  be  kept  out  of  draughts.  Many  modern 
clinicians  believe  that  the  temperature  of  the  sick  room  does  not  matter 
much  so  long  as  the  air  be  pure,  but,  in  the  writer’s  opinion,  bronchitic 
cases  should  not  be  exposed  to  such  cold  as  may  with  impunity  and  even 
benefit  be  allowed  in  cases  of  lobar  pneumonia  and  pulmonary  tubercu¬ 
losis.  Cold  air  acts  as  an  irritant  to  the  inflamed  bronchial  mucous  mem¬ 
brane,  apart  from  any  danger  of  chilling  of  the  surface  of  the  body,  and  a 
bronchitic  patient  soon  finds  how  a  breath  of  cold  air  makes  him  cough. 

An  atmosphere  at  a  temperature  of  about  65°  F.  is  probably  the  best, 
and  care  should  be  taken  that  the  room  does  not  become  much  colder  than 
this.  The  greatest  risk  of  this  is  in  the  early  hours  of  the  morning,  when 
the  furnace  is  apt  to  become  low. 

A  Turkish  bath  will  sometimes  cut  short  an  acute  bronchial  catarrh  if 
taken  at  the  very  beginning  of  the  attack.  Short  of  a  Turkish  bath,  a  thor¬ 
ough  sweating,  produced  by  the  use  of  a  hot-air  bath,  may  act  in  the  same 
beneficial  way.  Folding  cabinets  for  this  purpose  are  obtainable  and  are 
often  very  efficacious.  The  patient  is  undressed  and  wrapped  in  a  blanket 
and  allowed  to  stay  in  the  hot-air  bath  for  from  ten  to-  twenty  minutes. 
While  there  he  should  have  a  cold  wet  towel  round  the  head  and  should 
drink  freely  of  lemonade  or  some  alcoholic  drink  as  directed.  The 
Imperial  Drink,  made  by  dissolving  a  teaspoonful  of  acid  tartrate  of 
potash  (purified  cream  of  tartar)  in  a  pint  of  boiling  water  and  then  add¬ 
ing  a  slice  of  lemon  peel  and  sugar  to  taste,  and  taken  cold,  is  useful  here 
as  a  diaphoretic  and  diuretic,  and  is  very  refreshing  to  the  fevered 
patient. 

The  Turkish  bath,  or  hot-air  bath,  should  only  be  used  where  the 
patient  can  go  at  once  to  bed,  and  if  this  be  impossible  it  is  best  not  to  use 
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either  at  all.  Many  an  individual  gets  more  harm  than  good  from  taking 
a  Turkish  bath  and  then  going  out  in  the  cold  soon  after  it. 

A  moist,  warm  atmosphere  has  a  soothing  effect  upon  the  inflamed 
mucous  surfaces,  and,  in  severe  cases,  it  is  well  to  surround  the  patient’s 
bed  with  a  tent,  into  which  steam  is  introduced. 

The  steam  may  be  had  from  a  “bronchitis  kettle”  made  for  the  purpose, 
but  one  may  be  easily  improvised  by  attaching  a  cone  of  brown  paper  or 
thin  cardboard  to  the  spout  of  a  kettle.  The  steam  should  not  be  directed 
toward  the  patient’s  face,  but  rather  in  the  direction  of  the  foot  of  the 
bed.  This  is  a  practical  point  which  is  often  neglected,  with  the  result 
that  the  respiratory  tract  is  irritated  by  a  too  hot  vapor. 

The  patient  should  be  kept  very  quiet,  the  act  of  speaking  often  being 
sufficient  to  produce  a  fit  of  coughing.  With  this  end  in  view  it  is  often 
wise  to  exclude  friends. 

In  the  dry,  irritable  stage  of  the  disease,  especially  when  the  larynx 
is  involved  in  the  catarrh,  the  act  of  coughing  tends  to  further  irritate 
the  mucous  membrane,  and  thus  a  vicious  circle  is  established.  To  tell 
the  patient  not  to  cough  is  often  a  counsel  of  perfection,  and  yet,  by 
getting  him  so  to  endeavor,  many  unnecessary  spells  of  coughing  may  be 
avoided,  and  thus  the  inflamed  parts  are  at  least  partially  rested. 

In  severe  cases  the  calls  of  nature  must  be  attended  to  in  bed,  and  in 
all  cases  the  patient  should  be  specially  protected  from  chills  when  attend¬ 
ing  to  these  needs. 

Every  sufferer  from  bronchitis  has  some  dyspnea,  and  this  may  be  so 
marked  that  he  may  require  to  be  propped  up  in  bed.  As  he  improves 
this  propping  up  will  be  less  needed,  and  the  fact  that  to-day  he  can  do 
with  a  pillow  less  than  yesterday  is  one  of  the  most  certain  signs  of 
improvement. 

In  severe  cases  the  patient  should  not  be  left  in  one  position  too  long, 
and  the  nurse  must  be  instructed  to  shift  him  from  side  to  side  at  fre¬ 
quent  intervals  in  order  to  lessen  the  chances  of  circulatory  and  bronchial 
stasis  in  any  one  part  of  the  chest. 

William  Ewart  emphasized  the  value  of  mechanically  aiding  expiration 
in  cases  of  acute  bronchitis  complicating  emphysema.  The  expiration, 
which  should  normally  be  a  passive  act,  becomes,  as  a  result  of  the  loss  of 
elasticity  of  the  lungs,  an  active  one,  and  hence  tends  to  tire  the  patient. 
The  trained  nurse,  or  the  physician,  should  place  the  hands  over  the 
axillary  bases  of  the  lungs  and  exert  carefully  timed  pressure  here, 
synchronously  with  expiration.  The  effect  is  to  tend  to  eject  some  of  the 
secretion  further  up  the  respiratory  tract,  whence  it  may  be  more  easily 
coughed  up.  The  method  is  specially  valuable  and  necessary  in  the  aged 
and  feeble.  It  should  be  repeated  for  a  few  minutes  several  times  in  the 
twenty-four  hours. 
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Diet. — Patients  suffering  from  acute  bronchitis  have  fever,  and  on 
general  principles  their  diet  should  be  light  and  digestible,  as  here,  as 
in  all  cases  of  fever,  the  digestive  powers  are  more  or  less  limited.  Milk 
should  be  the  staple  food,  and,  in  addition,  milk  puddings,  gruel,  jellies, 
soups,  and  other  light  things  may  be  added. 

Warm  mucilaginous  or  slightly  alkaline  drinks  are  comforting  to  the 
patient,  and  in  the  early  and  dry  stage  of  the  catarrh  act  as  expectorants, 
diminishing  the  tenacity  of  the  sputum  and  in  this  way  aiding  the  cough. 
Barley  water,  linseed  tea,  thin  gruel,  and  oatmeal  water  are  all  useful 
here,  and  soda  or  potash  water  with  milk  is  an  excellent  drink. 

The  addition  of  some  whisky,  cognac,  or  rum  to  such  drinks  at  bed¬ 
time  in  many  cases,  especially  with  aged  patients,  secures  a  better  night’s 
rest. 

Although  a  largely  fluid  diet  is  generally  advisable  in  acute  bronchitis, 
it  may  occasionally  be  wise  to  allow  adult  patients,  who  happen  to  dislike 
fluids,  to  have  more  solid  articles,  such  as  lightly  boiled  eggs,  puddings, 
with  bread  and  butter. 

In  the  slighter  cases  of  acute  bronchial  catarrh  a  hot  bath,  a  hot  bed,  a 
hot  drink  of  gruel  and  whisky,  with  10  gr.  of  Dover’s  powder  at  bed¬ 
time,  may  be  sufficient  to  bring  him  back  to  the  normal  by  next  day. 

If  there  be  any  constipation  it  is  well,  at  the  beginning  of  the  attack, 
to  give  a  mercurial  purgative,  such  as  calomel  or  blue  pill,  followed  in 
either  case  by  some  saline  next  morning. 

Specific  Treatment. — Bronchitis  is  not  due  to  any  one  infection  as 
a  rule,  and  it  is  usually  beyond  our  powers  to  attack  it  by  any  specific 
therapy.  Within  recent  years  various  vaccines  have  been  used,  but  these 
have  chiefly  been  employed  in  the  more  chronic  and  persistent  forms  of 
the  disease  (see  Chronic  Bronchitis). 

Camphor. — Many  people  think,  and  probably  with  some  reason,  that 
they  can  cut  short  or  lessen  a  respiratory  catarrh  by  the  early  and  free  use 
of  camphor  internally.  One  gr.  (0.066  gm.)  may  be  given  every  two 
hours  or  so,  either  by  itself  in  pill  or  capsule  form,  or  it  may  be  combined 
with  other  ingredients.  A  useful  prescription  is  one  suggested  by  Dr. 
Arthur  Newlin,  as  follows : 


If  Codeine  sulphatis 

Camphorae  monobromatae 
Aspirin 

Misce  et  fiat  capsula. 

Sig.  One  capsule  to  be  taken  every  three  hours. 


gr.  1/16 
gr.  1/2 
gr.  v 


0.004  gm. 
0.030  gm. 
0.300  gm. 


Quinin. — Quinin  is  much  used  by  the  laity  for  checking  a  catarrhal 
fever,  and  seems  to  have  some  good  effect.  A  useful  prescription  in  fever¬ 
ish  cold  is  as  follows: 
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R  Quininae  sulphatis  gr.  i  0.06  gm. 

Phenacetini  gr.  ii  0.15  gm. 

Sodii  salicylatis  gr.  iii  0.20  gm. 

Misce  et  fiat  capsula. 

Sig.  Take  one  capsule  every  four  hours. 

It  is  often  a  good  plan  to  give  two  of  these  capsules  for  the  first  dose 
and  then  follow  with  one  every  four  hours. 

Symptomatic  Therapy. — The  natural  tendency  of  an  acute  respiratory 
catarrh  is  to  disappear,  and,  in  most  cases,  as  already  said,  if  the  patient 
be  kept  warm  and  at  rest,  the  disease  will  more  or  less  rapidly  go  through 
its  phases  of  congestion,  secretion  and  final  drying  up  of  this,  and  will 
leave  the  mucous  membrane  none  the  worse  for  the  invasion.  In  coryza, 
where  inflammation  of  a  mucous  membrane  may  he  watched  and  di¬ 
rectly  studied,  the  first  stage  is  seen  to  be  one  of  engorgement,  the  mem¬ 
brane  being  swollen  and  reddened,  so  that  more  or  less  complete  obstruc¬ 
tion  of  the  nasal  passages  occurs.  Next  follows  the  stage  when  there  is 
free  secretion  of  a  watery  exudate,  which  is  accompanied  by  great  relief 
of  the  engorgement  and  consequent  ease  to  the  sufferer.  In  the  third 
stage  the  secretion  become  scantier  and  mucopurulent,  and  then  gradu¬ 
ally  dries  up  and  disappears.  In  catarrh  occurring  further  down  in  the 
respiratory  tract  very  much  the  same  stages  are  gone  through.  As  a 
result,  the  patient  first  has  a  dry  and  irritable  cough,  with  some  dyspnea 
due  to  obstruction  from  the  swelling  of  the  mucous  membrane.  There  is 
usually  also  substernal  discomfort  and  even  pain  from  the  same  cause. 
Next,  as  the  secretion  becomes  established,  the  cough  grows  freer  and 
productive  of  a  thin  and  often  frothy  expectoration.  Finally  this  secre¬ 
tion  becomes  thicker  and  scantier  and  then  disappears. 

Much  may  be  done  by  appropriate  treatment  to  lessen  the  patient’s 
discomfort  as  he  passes  through  these  stages,  and,  by  a  proper  medicinal 
and  other  therapy,  we  are  often  able  to  hasten  his  return  to  the  normal, 
and  even  to  bring  this  about  when  otherwise  it  might  not  occur. 

At  the  onset  of  every  acute  respiratory  catarrh,  as  already  mentioned, 
it  is  a  wise  plan  to  give  a  purgative.  A  useful  one  is  the  following: 

Pilulae  hydrargyri 

Pilulae  colocynthidis  et  hyoscyami  aa  gr.  ii  to  v  (0.15-0.35  gm.). 

Misce,  fiat  pilula. 

Sig.  One  at  bedtime,  followed  by  a  Seidlitz  powder  in  the  morning. 

Or  the  following: 

^  Pilulae  hydrargyri 

Extracti  colocynthidis  compositi 

Pilulae  rhei  compositae  aa  gr.  iy2  0.10  gm. 

Extracti  hyoscyami  gr.  y2  0.03  gm. 

Misce,  fiat  pilula. 

Sig.  One  at  bedtime,  followed  by  a  saline  next  morning. 
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Or  the  patient  may  be  given  %  to  2  gr.  (0.03  to  0.12  gm.)  of  calomel  at 
bedtime,  with  a  saline  next  morning. 

Local  Treatment — Linseed  Poultices. — In  the  early  stage  of  acute 
bronchitis  the  application  of  linseed  poultices  to  the  chest  gives  relief. 
The  poultices  must  be  light,  and  as  hot  as  cau  be  borne,  and,  if  properly 
made,  are  a  great  comfort  to  the  patient.  But  a  badly  made,  perhaps 
lumpy,  heavy,  and  half-cold  poultice  is  worse  than  useless,  and  if  we 
cannot  be  sure  of  having  them  well  made  we  had  better  do  without  them. 

Poultices  should  be  renewed  every  two  hours.  It  is  often  a  good  plan 
to  put  one  on  for  two  hours,  then  replace  it  by  a  cotton  wool  jacket  for 
two  hours,  then  a  poultice  again  for  two  hours,  and  so  on. 

Mustard  Poultices. — A  mustard  poultice  over  the  upper  sternal  re¬ 
gion  is  often  useful.  It  may  be  left  on  for  ten  to  twenty  minutes,  and 
upon  removing  it  the  skin  will  be  found  to  be  reddened,  and  should  then 
be  smeared  with  vaselin.  On  no  account  should  the  poultice  be  left  on 
indefinitely,  or,  as  one  sometimes  hears,  for  “as  long  as  the  patient  can 
stand  it,”  for  after  some  minutes  the  oil  of  mustard  acts  as  an  anesthetic 
and,  without  much  discomfort  to  the  patient,  a  severe  burn  may  be  in¬ 
flicted.  Slight  burns  from  this  cause  are  commonly  seen,  but  very  severe 
ones  may  occur,  as  in  a  case  seen  by  the  writer,  where  an  infant  was  so 
badly  burned  that  it  died,  and  at  the  postmortem  it  was  found  that  the 
ribs  and  sternum  were  included  in  a  deep  slough. 

Mustard  Leaves. — “Mustard  leaves”  are  used  in  the  same  way,  left 
on  for  the  same  time.  They  are  less  severe  than  the  poultice. 

Turpentine. — Turpentine  is  a.  favorite  external  application  in  acute 
bronchitis.  It  may  be  sprinkled  upon  a  cloth,  which  is  then  applied  for 
ten  to  twenty  minutes,  or  it  can  be  used  in  the  form  of  a  turpentine  stupe , 
which  is  a  hot  fomentation  with  a  teaspoonful  of  turpentine  sprinkled 
over  it.  The  stupes  should  be  renewed  every  four  hours,  and  after  the 
first  one  or  two  the  turpentine  is  best  omitted. 

Stimulating  Liniments. — In  the  slighter  cases  of  acute  catarrh,  and 
in  most  cases  later  on,  stimulating  liniments  are  valuable.  They  are 
usually  rubbed  over  the  whole  chest  night  and  morning  and,  by  keeping 
the  skin  reddened,  seem  to  relieve  the  deep  congestion. 

Turpentine  is  the  drug  most  commonly  used  for  this  purpose,  either 
in  the  form  of  the  linimentum  terebinthince,  or,  if  this  be  not  strong 
enough  to  redden  the  skin,  then  as  the  linimentum  terebinthince  aceticum 
( B .  P')°  The  latter  is  an  imitation  of  the  celebrated  St.  John  Long’s 
Liniment.  A  useful  addition  to  the  ordinary  turpentine  liniment  is  the 
one  suggested  by  Kingston  Kowler,  which  consists  in  the  adding  of  a 
drachm  of  the  tincture  of  iodin  to  each  ounce  of  the  liniment.  In  severe 
cases,  where  the  dyspnea  is  marked,  dry,  or  even  wet,  cupping  over  the 
roots  of  the  lungs  in  front  and  behind  is  a  useful  measure. 

Leeches.  The  application  of  six  or  eight  leeches  over  the  roots  of 
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the  lungs  is  often  valuable  in  such  cases.  Where  leeches  are  used  it  must, 
of  course,  be  seen  that  the  bites  have  stopped  bleeding  before  the  patient 
is  left,  as  neglected  leech  bites  may  bleed  very  severely.  The  bleeding 
is  easily  stopped,  as  a  rule,  by  the  application  of  powdered  alum,  over 
which  pressure  is  applied  by  means  of  tightly  rolled  absorbent  cotton  kept 
on  with  strapping.  Dry  or  wet  capping  of  the  chest  is  often  useful.  It  is 
a  remedy  much  used  in  France. 

Cold. — Some  practitioners  prefer  to  apply  cold  rather  than  heat  to 
the  chest  in  acute  bronchitis.  An  ice-bag  may  be  used,  and  it  is  necessary 
to  see  that  this  is  only  partially  filled  with  finely  broken  ice,  and  that  all 
the  air  is  excluded  before  the  bag  is  closed.  If  these  small  details  be 
not  attended  to,  the  bag  does  not  lie  comfortably  on  the  chest,  or  indeed 
on  any  part  of  the  body.  Or  cold  may  be  applied  in  the  form  of  a  cold 
compress.  Such  compresses  should  be  changed  rather  frequently,  say 
every  fifteen  or  thirty  minutes,  but  even  if  left  on  for  several  hours  seem 
to  give  relief ;  as  long,  indeed,  as  any  moisture  remains  in  them. 

The  Priessnitz  compress,  so  highly  recommended  by  Ortner  of  Vienna, 
consists  of  a  cloth  wrung  out  of  water  at  room  temperature,  with  a  hot 
cloth  bound  over  it.  As  soon  as  the  inside  compress  is  dry  it  should  be 
renewed,  and  after  it  is  finally  removed  the  chest  should  be  thoroughly 
rubbed,  sometimes  after  it  has  been  first  sponged  with  cold  water.  As 
Ortner  says,  the  action  of  this  compress  is  not  exactly  understood,  but  it 
appears  to  be  somewhat  as  follows : 

The  cold  application  at  first  causes  an  active  contraction  of  the 
cutaneous  vessels.  As  soon  as  the  cold  bandage  is  warmed  by  the  applica¬ 
tion  of  the  hot  one  over  it,  this  contraction  gives  place  to  active  dilatation 
combined  with  a  sustained  tone  of  the  vessels,  which  persists  for  some 
time  and  causes  an  active  hyperemia  of  the  skin.  By  the  initial  applica¬ 
tion  of  cold  the  nervous  centers  are  reflexly  stimulated,  the  breathing  is 
momentarily  deepened,  and  the  nervous  tone  of  the  vessels  is  increased. 
By  the  alternate  action  of  the  heat  and  cold  the  innervation  of  the 
internal  organs  is  stimulated  reflexly  and  the  secretion  of  the  diseased 
bronchial  mucous  membrane  and  the  circulation  in  the  lungs  are  favor¬ 
ably  affected. 

In  some  cases,  owing  to  the  low  tone  of  the  patient,  the  cold  compress 
remains  cold  even  after  it  is  covered  by  the  hot  bandage,  and  the  patient 
experiences  an  unpleasant  feeling  of  chilliness  until  it  is  removed.  In 
this  case  it  is  well  to  use,  instead  of  the  outer  flannel,  a  piece  of  oiled 
silk  or  rubber  tissue.  This  will  probably  prevent  the  feeling  of  chilliness. 

Vapors. — There  are  many  means  by  which  applications  are  directly 
made  to  the  inflamed  mucous  surface.  The  most  common  one  perhaps 
is  the  inhalation  of  vapor  from  hot  water,  either  alone  or  impregnated 
with  some  medicinal  agent.  As  already  stated,  when  it  is  thought  neces¬ 
sary  to  use  a  steam  kettle,  the  spout,  or  cone  connected  with  the  spout, 
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should  not  he  directed  toward  the  patient’s  face,  but  rather  toward  his 
feet,  when  the  patient  is  in  bed  with  a  tent  over  it.  Compound  tincture 
of  benzoin — Friar’s  Balsam — is  commonly  added  to  the  water  in  the 
kettle,  a  teaspoonful  or  so  being  put  in,  and  as  a  result  the  vapor  becomes 
loaded  with  the  volatile  ingredients  of  the  preparation.  In  slighter  cases 
vapor  may  be  inhaled  from  a  jug  over  which  a  folded  towel  is  so  placed 
as  to  direct  the  vapor  toward  the  face.  The  water  in  the  jug  should  not 
be  at  boiling  point,  but  at  a  temperature  of  about  150°  F.  This  tem¬ 
perature  may  be  roughly  attained  by  mixing  equal  parts  of  boiling  and 
of  tap  water.  On  the  surface  of  the  water  may  be  thrown  Friar’s  Balsam 
or  any  other  medicament  which  it  is  desired  to  use.  Such  moist  inhala¬ 
tions  have  a  very  soothing  effect,  and  may  be  repeated  with  advantage 
every  hour  or  so,  each  period  of  inhalation  lasting  for  about  five  minutes. 
A  pleasant  preparation  to  be  used  in  this  manner  is  one  recommended 
by  P.  Claisse,  as  follows: 

5  Menthol 

Tincturse  benzoini 
Olei  eucalypti 
Alcoholis  (90  p.  c.) 

Misce,  fiat  mistura. 

Sig.  This  amount  to  be  placed 
minutes. 

Sprays. — Sprays  are  often  valuable  in  acute  respiratory  catarrh,  espe¬ 
cially  when  inflammation  involves  the  trachea  and  mucous  membrane 
higher  up  than  the  bronchi.  Seiler’s  solution  may  be  used  here,  or  a  spray 
containing  the  following:  sodium  bicarbonate.,  10  gr.  (0.600  gm.)  ; 
glycerin  of  carbolic  acid,  1  dram  (4.0  c.c.),  in  an  ounce  (30.0  c.c.)  of 
rose  water.  There  are  a  great  variety  of  such  sprays  used  by  the  pro¬ 
fession,  the  chief  points  of  similarity  between  them  being  that  they  are 
alkaline  and  contain  some  aromatic  antiseptic.  Such  sprays  should  be 
used  warm  and  should  be  frequently  repeated. 

In  the  later  stages  of  acute  catarrh  the  inhalation  of  eucalyptus  ap¬ 
pears  to  lessen  the  secretion  and  give  comfort  to  the  patient.  *  He  may 
inhale  the  pure  oil  from  a  handkerchief  or  from  a  Burney  Yeo  zinc 
inhaler.  A  valuable  mixture  to  be  thus  used  is  the  following: 

B  Menthol  1  part 

Eucalyptol  2  parts 

Benzoinol  3  parts 

Misce  et  fiat  mistura. 

Sig.  Inhale  frequently. 

An  even  more  soothing  inhalant  contains  equal  parts  of  menthol, 
eucalyptol,  terebene  and  chloroform. 


gr.  i 
min.  x 
min.  v 
ad  dr.  i 


0.060  gm. 
0.600  c.c. 
0.350  c.c. 
4.000  c.c. 


in  a  little  hot  water  and  inhaled  for  five 
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Turpentine  may  be  inhaled  in  the  same  way,  and  is  often  useful  in  the 
later  stages  of  a  catarrh.  It  is  too  irritating  for  some  patients,  and  may 
then  be  advantageously  combined  with  equal  parts  of  spirit  chloro¬ 
form. 

Internal  Medication — Laxatives. — -As  already  stated  it  is  well  to  be¬ 
gin  the  treatment  of  a  case  of  acute  bronchitis  with  a  laxative. 

Many  drugs  are  used  with  the  objects  of  lessening  the  fever  and  modi¬ 
fying  the  bronchial  secretion. 

As  regards  the  latter  indication,  the  bodies  chiefly  used  in  the  early 
stages  of  the  disease  belong  to  the  class  of  so-called  soothing  or  nauseat¬ 
ing  expectorants,  of  which  class  ipecacuanha,  antimony,  and  various  alka¬ 
lis  are  the  chief  members. 

Expectorants. — The  whole  subject  of  the  use  of  expectorants  is  at 
present  in  a  state  of  chaos.  From  a  pharmacological  point  of  view  many 
of  the  drugs  which  clinicians  have  found  to  be  of  most  value  are  without 
expectorant  effect,  while,  on  the  other  hand,  others  which  are  most  effective 
according  to  laboratory  experimental  evidence  do  not  find  favor  with  the 
practitioner.  Probably  a  reason  why  these  differences  of  opinion  exist 
is  that  the  two  classes  of  observers  are  dealing  with  different  tissues,  the 
clinician  using  diseased  subjects  for  his  work,  while  the  pharmacologist 
does  most  of  his  experiments  upon  normal  animals  or  people.  A  diseased 
mucous  membrane  may  react  quite  differently  to  a  normal  one.  Moreover, 
the  reports  of  different  pharmacologists  upon  the  expectorant  action  of  the 
same  drugs  differ  widely  in  many  cases ;  so  much  depends  upon  the  way 
in  which  the  experiments  are  done,  the  dose  used,  the  kind  of  animal  em¬ 
ployed,  the  anesthetic  given,  etc. 

It  must  for  the  present  be  admitted  that  the  employment  of  drugs  in 
the  treatment  of  bronchial  affections  is  more  of  an  art  than  a  science.  No 
doubt  the  tendency  has  been  in  the  past  to  use  expectorant  mixtures  with 
too  free  a  hand,  but  they  have  their  place,  and,  when  skilfully  employed, 
undoubtedly  decrease  the  discomfort  of  the  patient  and  hasten  recovery. 

F.  Forchheimer  expressed  the  opinion  of  most  thinking  clinicians  when 
he  said :  “Experiment  has  taught  me  that  the  expectorants  are  unreliable, 
but  I  should  not  like  to  be  without  them.” 

In  a  mild  case  of  acute  bronchitis  the  following  mixture  will  promote 
the  patient’s  comfort  and  hasten  the  onset  of  free  secretion : 

3 


Vini  ipecacuanhse 

Potassii  acetatis 

aa  dr.  i 

aa  4.00  gm. 

Spiritus  setheris  nitrosi 

dr.  ii 

8.00  c.c. 

Syrupi  tolutani 

oz.  1/2 

15.00  c.c. 

Liquoris  ammonii  acetatis 

ad  oz.  iii 

100.00  c.c. 

Misce,  fiat  mistura. 

Sig.  A  dessertspoonful  in  water  every  four  hours. 
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If  the  cough  he  very  irritating  a  little  opium  may  be  added  to  each  dose — 
for  example,  10  drops  of  the  camphorated  tincture  of  opium  (paregoric). 

Antimony  acts  powerfully  as  a  depressing  expectorant.  It  is  usually 
given  as  the  wine  of  antimony,  and  quite  small  doses  frequently  repeated 
are  useful,  and,  in  fairly  strong  patients,  are  free  from  depressing  effects. 


Yini  antimonii  dr.  i  to  ii 

Liquoris  morphinae  hydro- 

chloridi  dr.  y2 

Liquoris  ammonii  acetatis  oz.  ii 
Syrupi  tolutani  oz.  y2 

Aquae  chloroformi  ad  oz.  vi 

Misce,  fiat  mistura. 

Sig.  A  tablespoonful  every  four  hours. 


4.00  to  8.00  c.c. 

2.00  c.c. 
60.00  c.c. 
15.00  c.c. 
ad  200.00  c.c. 


In  sthenic  individuals  with  high  fever  aconite  is  often  used.  It  is 
best  given  in  small,  frequently  repeated  doses;  thus  1  drop  of  the  tinc¬ 
ture  (B.  P.)  is  given  every  fifteen  minutes  until  the  skin  becomes  moist 
and  the  pulse  slower.  Then  this  may  be  replaced  by  a  mixture  containing 
ipecacuanha  or  antimony,  such  as  one  of  the  above.  It  should  be  noted 
that  the  American  tincture  of  aconite  is  double  the  strength  of  the  British. 
It  is  well  to  remember  that  preparations  of  aconite  quickly  deteriorate 
and  even  with  good  preparations  the  effect  is  very  uncertain.  The  action 
of  aconite,  however,  is  very  slight  and  the  writer  found  that  even  much 
larger  doses  than  pharmacopeial  ones  failed  to  affect  the  pulse  rate  or 
blood-pressure. 

Apomorpliin  is  used  as  a  depressing  expectorant  in  the  early  stage : 

Apomorphinae  hydro- 

chloridi  gr.  %  to  2/3 

Acidi  hydrochlorici  diluti  dr.  y2 

Glycerini  oz.  y2 

Aquae  destillatae  ad  oz.  vi 

Misce,  fiat  mistura. 

Sig.  A  tablespoonful  every  two  to  four  hours 

Pilocarpin  is  used  a  good  deal  in  Germany  for  increasing  the  flow  of 
bronchial  secretion  in  early  cases.  It  should  be  given  in  doses  of  1/20 
to  1/10  gr.  (0.003  to  0.006  gm.)  thrice  daily  in  the  form  of  the  nitrate 
by  mouth,  or  hypodermically  in  rather  smaller  doses. 

The  use  of  opium  or  its  preparations  in  acute  bronchitis  requires  great 
care  and  discrimination.  When  used  in  the  dry  and  irritable  stage  of  the 
disease,  in  small  doses,  it  is  often  of  the  greatest  value  in  easing  the  wear¬ 
ing  and  useless  cough ;  but  it  should  never  be  given  in  cases  attended  with 
a  profuse  secretion,  and  in  suffocative  ones.  In  such  patients  we  dare  not 


0.02-0.04  gm. 
2.00  c.c. 
15.00  c.c. 
200.00  c.c. 
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lessen  the  sensitiveness  of  the  mucous  membrane  and  thus  reduce  the  cough 
upon  which  the  patient’s  very  life  may  depend. 


5  Extracti  opii 

Extracti  stramonii 
Misce,  fiat  pilula. 
Sig.  One  every  two  hours. 


gr.  %  0.008  gm. 

gr.  %  0.010  gm. 


Codein  is  often  a  useful  drug  where  an  opium  preparation  is  indi¬ 
cated  as  it  disturbs  the  alimentary  functions  less  than  does  opium  or 
morphin.  It  goes  well  with  ipecacuanha  wine  and  spirit  of  chloroform : 


Codeinse  phosphatis  gr.  vi 

Vini  ipecacuanhas  dr.  ii 

Spiritus  chloroformi  dr.  ii 

Aquae  ad  oz.  iii 


Misce,  fiat  mistura. 

Sig.  A  teaspoonful  every  four  hours. 


0.400  gm. 
8.000  c.c. 
8.000  c.c. 
100.000  c.c. 


Such  a  prescription  would  he  appropriate  in  the  early  and  dry  stage 
of  the  acute  disease. 

Heroin  hydrochlorid  (diacetyl-morphin  hydrochlorid)  is  an  artificial 
alkaloid  prepared  from  m'orphin,  and  has  been  advocated  as  a  substitute 
for  morphin  in  respiratory  conditions.  It  may  be  given  in  doses  of  1/24 
to  1/16  gr.  (0.002  to  0.004  gm.)  either  by  the  mouth  or  hypodermically.  1 

Soporifics. — Sleeplessness  is  often  a  marked  feature  in  acute  bronchitis 
and  may  require  to  be  specially  met.  Opium  should  never  be  given  in 
such  a  case  to  “obtain  a  good  night’s  rest.”  Veronal  in  doses  of  5  to  7  gr. 
(0.300  to  0.400  gm.),  sulphonal  in  doses  of  15  to  20  gr.  (1.00  to  1.30  gm), 
or  paraldehyd  in  doses  of  %  to  1  dr.  (2.00  to  4.00  c.c.)  are  preferable. 
The  last-named  drug  is  very  valuable  as  a  non-depressing  hypnotic.  It  has 
a  most  objectionable  taste  and  odor,  but  may  be  fairly  easily  given  as  a 
mixture,  flavored  with  syrup  and  licorice,  or  else  in  capsules.  It  may  also 
be  given  by  the  bowel. 

Chloral  hydrate  is  often  useful  in  the  sleeplessness  of  acute  bronchitis, 
but  its  effects  must  be  closely  watched,  when  it  is  decided  to  use  it.  It  is 
perhaps  best  to  give  a  small  dose,  which  may  be  repeated  once  or  twice 
during  the  night  at  the  discretion  of  the  attendant.  The  drug  is  rapidly 
excreted  and  thus  will  not  accumulate  in  the  system.  The  syrup  (B.  P.) 
contains  10  gr.  of  the  drug  in  each  dram,  which  is  an  average  dose. 

Other  useful  and  comparatively  harmless  hypnotics  are  chloralamid , 

*The  widespread  use  of  heroin  by  drug  habitues  has  led  to  its  abandonment  in 
some  state  institutions  as  a  component  of  cough  mixtures.  While  its  value  is  not 
denied,  it  would  seem  that  the  dangers  incident  to  its  use  are  so  great  that  other 
substances  almost  equally  efficient  and  less  dangerous  should  be  relied  upon. — Editor. 
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which  produces  chloral  by  its  decomposition  in  the  body,  and  has  less  effect 
upon  the  circulation  than  has  that  powerful  drug;  trional,  and  lastly 
bromural.  Chloralamid  is  given  in  doses  of  15  to  45  gr.  in  cachet,  or 
dissolved  in  a  weak  spirituous  or  acidulated  solution;  trional,  in  10  to 
20-gr.  powders  or  in  cachets ;  and  bromural,  probably  the  mildest  of  all 
of  those  mentioned,  in  doses  of  10  to  15  gr. 

If  hypnotics  require  to  he  used  for  some  time,  it  is  wise  to  vary  them, 
and  as  a  rule  not  to  give  them  oftener  than  every  second  or  third  night.  . 

When,  in  acute  bronchitis,  the  secretion  is  well  established,  expec¬ 
torants  are  not  much  required,  but  many  use  here,  with  apparent  benefit 
to  their  patients,  the  so-called  stimulating  expectorants.  These  give  relief 
and  appear  to  make  the  expectoration  come  away  with  more  ease  and  then 
dry  up  rapidly  and  disappear. 

Stimulating  Expectorants. — The  stimulating  expectorants  most  com¬ 
monly  used  are  squills ,  senega  and  ammonium  carbonate.  For  example : 

9 


Ammonii  carbonatis 

% 

dr. 

2.00 

gm. 

Tincturae  scillae 

3 

dr. 

12.00 

c.c. 

Syrupi  tolutani 

y2 

oz. 

15.00 

c.c. 

Infusi  senegae 

3 

oz. 

90.00 

c.c. 

Aquae  chloroformi 

ad  6 

oz. 

200.00 

c.c. 

Misce,  fiat  mistura. 


Sig.  A  tablespoonful  every  four  hours. 

If  the  cough  he  troublesome,  a  little  opium  may  he  added  to  this  mix¬ 
ture,  but,  as  already  said,  this  must  be  done  with  great  caution,  if  at  all, 
when  the  secretion  is  very  free. 

Belladonna. — In  severe  cases  of  bronchitis,  where  the  dyspnea  is 
marked  and  there  appears  to  be  extensive  involvement  of  the  bronchioles, 
belladonna  is  valuable,  in  that  it  lessens  the  secretion  and  at  the  same  time 
stimulates  the  respiratory  center.  The  same  is  true  when  the  bronchitis 
is  complicated  by  pneumonia,  and  in  such  cases  it  is  well  to  push  the  bella¬ 
donna  until  the  pupils  dilate  and  the  mouth  becomes  dry  and  the  skin 
flushed.  In  the  bronchopneumonia  of  children  this  treatment  seems  to 
be  of  special  value.  When  wheezing  is  a  marked  feature  of  a  bronchial 
attack  belladonna  is  useful  in  relieving  this  asthmatic  tendency. 

Sydney  Ringer  and  William  Murrell  have  both  very  strongly  recom¬ 
mended  the  use  of  belladonna  in  the  secreting  stage  of  acute  bronchitis, 
and  the  writer  has  frequently  seen  the  great  value  of  it  here.  N.  T. 
Davies,  of  Sherborne,  speaks  of  its  * ‘magic  effects”  when  used  in 
acute  bronchitis,  and,  indeed,  in  asthma  also,  as  an  inhalation.  He  recom¬ 
mends  1  gr.  (0.065  gm.)  of  the  extract  of  belladonna  dissolved  in 
half  an  ounce  (16  c.c.)  of  warm  water  in  a  Dr.  Siegebs  inhaler.  The 
writer  has  no  experience  with  this  method,  but  it  should  be  valuable,  as 
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drugs  are  very  rapidly  absorbed  from  the  respiratory  tract,  and  one  would 
get  both  the  local  and  also  the  general  effects  of  the  atropin. 

Lobelia. — The  ethereal  tincture  of  lobelia  is  also  much  used  here,  in 
doses  of  about  10  drops.  Its  action  resembles  that  of  belladonna. 

Measures  for  Relief  of  Cyanosis — Cupping. — When  any  cyanosis 
exists  the  likelihood  is  that  the  right  heart  is  overstrained  and  tending  to 
give  way,  and  remedies  must  be  used  for  its  relief.  Dry  cupping  over  the 
sternum  and  scalpulse  is  valuable  here.  It  is  indeed  a  remedy,  the  good 
influence  of  which  has  been  independently  discovered  by  most  races  the 
world  over.  Where  the  distress  is  very  severe  wet  cupping  may  be  em¬ 
ployed.  A  scarifier  is  convenient,  but  by  no  means  necessary,  for  this,  as  a 
few  preliminary  shallow  incisions  with  a  sharp  scalpel  are  all  that  is  re¬ 
quired.  A  Bier  cup  is  specially  useful  where  wet  cupping  is  to  be  done,  as 
the  suction  may  be  regulated  in  a  way  that  is  not  possible  where  the  vacuum 
is  obtained  by  burning  spirit.  A  few  leeches  over  the  roots  of  the  lungs  act 
in  much  the  same  way.  If  these  milder  methods  of  relieving  the  cyanosis 
be  not  sufficient,  then  bleeding  from  a  vein  in  the  arm,  or  even  from  the 
external  jugular  vein,  may  be  practiced,  with  great  relief.  The  removal 
of  5  to  15  ounces  of  blood  is  usually  sufficient.  In  very  severe  cases  the 
blood  may  not  flow  from  the  opened  vein,  and  it  may  be  then  assisted  by 
gentle  aspiration  with  a  syringe. 

Strychnin. — In  these  distressing  cases  hypodermics  of  strychnin  are  of 
great  value,  and  1/30  gr.  (0.002  gm.)  may  be  given  every  three  or  four 
hours  with  advantage.  This  dose  may  be  doubled  in  severe  cases. 

Inhalation  of  Oxygen. — The  value  of  this  measure  is  very  differently 
gaged  by  different  observers,  but  undoubtedly  it  has  some  action  in  les¬ 
sening  cyanosis,  and  in  the  writer’s  opinion  should  never  be  neglected  in 
severe  cases  where  this  lividity  is  marked.  Ortner  says  here : 

“In  cases  of  dyspnea,  cyanosis,  marked  diminution  of  the  respiratory 
surface,  and  coincident  weakness  of  the  heart,  the  above  mentioned  hydro¬ 
pathic  measures  may  be  supplemented  by  the  inhalation  of  oxygen.  If 
25  gallons  at  least  are  inhaled  daily,  good  results  often  appear,  although 
we  may  not  be  able  to  explain  them  theoretically.  The  breathing  and  heart 
action  are  slowed,  and  the  subjective  symptoms  are  much  improved,  show¬ 
ing  that,  owing  to  the  inhalation  of  oxygen,  more  oxygen  has  passed  into 
the  blood  and  tissues.” 

The  method  by  which  oxygen  is  given  is  all-important.  If  the  gas  be 
merely  administered  through  a  funnel  held  near  the  face  of  the  patient 
little  good  results.  An  excellent  though  wasteful  way  is  to  give  it  through 
a  rubber  tube  placed  in  one  nostril.  If  this  tube  in  the  nose  causes  distress 
it  may  be  put  in  the  mouth.  Still  better  is  the  Meltzer  inhaler. 
An  oxygen  chamber  is  the  best  of  all  but  naturally  can  only  be  employed 
in  large  institutions.  In  severe  bronchitis  and  in  bronchopneumonia  the 
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arterial  blood  is  undersaturated  with  oxygen  and  this  undersaturation 
can  he  largely  removed  by  an  efficient  inhalation  of  the  gas. 

The  idea  naturally  occurs  that  in  desperate  cases  oxygen  gas  might  be 
administered  directly  into  the  tissues,  and  several  writers  have  urged  the 
value  of  this  method.  Recently  Dr.  Sacquepee,  professor  at  the  Val  de 
Grace,  read  an  interesting  paper  before  the  Societe  de  Medecine  Militaire 
Frangaise  on  the  use  of  oxygen  in  this  way  in  acute  respiratory  conditions. 
The  treatment  is  purely  symptomatic,  but  rapid  relief  of  the  distressed 
breathing  is  seen,  the  heart  beats  are  slowed  and  the  blood-pressure  rises. 
Rapin  mentions  a  case  where  a  child  of  fourteen  months  was  apparently 
in  articulo  mortis  from  diffuse  bronchitis  of  both  lungs.  The  child  was 
unconscious,  cold,  cyanosed  and  the  pulse  was  imperceptible.  Various 
remedies  were  tried  without  effect,  including  the  inhalation  of  oxygen. 
Then  this  gas  was  injected  under  the  skin  of  the  thigh.  The  immediate 
effect  was  to  raise  the  temperature  locally,  and  the  lividity  of  the  skin  here 
was  replaced  by  a  rosy  color.  The  dyspnea  became  relieved  and  the  pulse 
perceptible.  The  treatment  was  cautiously  continued,  first  in  one  thigh 
and  then  in  the  other,  and  the  patient  recovered.  Experiments  on  rabbits 
gave  the  following  results:  (1)  An  animal  which  has  received  a  prophy¬ 
lactic  injection  of  oxygen  under  the  skin  resists  asphyxia  longer  than  does 
a  rabbit  not  so  prepared.  (2)  Existing  asphyxia  can  be  relieved  by  the 
hypodermic  introduction  of  oxygen,  and  the  pulse  simultaneously  im¬ 
proves.  ( 3 )  If  asphyxia  is  pushed  until  the  corneal  reflex  is  abolished,  the 
injection  of  oxygen  permits  of  recovery,  even  though  the  duration  of  apnea 
has  been  prolonged  beyond  the  period  fatal  in  control  animals.  The 
method  would  probably  prove  of  service  in  any  condition  characterized  by 
cyanosis  and  asphyxia.  The  apparatus  is  simple  :  A  rubber  tube  is  con¬ 
nected  by  a  stopcock  with  a  gas  bag  full  of  oxygen.  The  other  end  of  the 
tube  is  lightly  plugged  with  sterile  cotton  wool,  and  then  connected  with  a 
large-bore  hypodermic  needle.  In  France  where  the  method  has  been  much 
used  lately  Martinet’s  oxygenator  is  usually  employed. 

Emetics. — Occasionally,  when  the  bronchial  secretion  is  excessive  and 
the  power  of  coughing  it  up  is  insufficient,  an  emetic  is  valuable  and  even 
life-saving.  Emetics  are  chiefly  given  to  children;  they  should  be  used 
with  caution  where  the  pulse  is  weak.  Any  sign  of  pulmonary  collapse, 
however,  is  an  urgent  indication  for  such  therapy  in  strong  patients.  For 
an  adult,  20  gr.  (1.35  gm.)  of  powdered  ipecacuanha  or  half  an  ounce  of 
the  wine  will  usually  be  sufficient.  Mustard  and  water  is  a  useful  and 
relatively  non-depressing  emetic,  and  should  be  given  in  the  strength  of  a 
tablespoonful  of  mustard  dissolved  in  a  tumbler  of  warm  water.  Apo- 
morphin  hypodermically  administered  is  very  certain  in  its  effects,  but 
gives  rise  to  a  good  deal  of  depression  and  hence  should  be  used  with 
caution.  The  hypodermic  dose  for  the  production  of  emesis  is  1/20  to 
1/10  gr.  (0.003  to  0.006  gm.),  and  it  usually  acts  within  five  minutes. 


BRONCHITIS 


47 


When  the  acuteness  of  an  attack  of  bronchitis  has  passed  away  and  the 
fever  is  more  or  less  gone,  occasionally  the  cough  remains  trying  and  the 
sputum  thick  and  difficult  to  get  rid  of.  In  such  cases  potassium  iodid  in 
small  doses  thrice  daily  is  valuable. 

Ammonium  chlorid  is  also  here  much  used.  The  dose  is  5  to  20  gr. 
(0.3  to  1.3  gni.),  and  the  unpleasant  taste  may  be  partially  covered  with 
thq  liquid  extract  of  licorice,  or  it  may  be  given  in  a  mixture  somewhat  as 
suggested  in  Squire’s  Companion  to  the  British  Pharmacopoeia. 


B  Ammonii  chloridi  dr.  ii 

Syrupi  limonis  oz.  y2 

Spiritus  chloroformi  dr.  i 

Aquae  ad  oz.  vi 


Misce,  fiat  mistura. 

Sig.  A  tablespoonful  every  two  to  four  hours. 


8.00  gm. 
15.00  c.c. 
4.00  c.c. 
200.00  c.c. 


Lozenges,  containing  2  gr.  (0.3  gm.)  of  the  drug,  are  useful. 

Potassium  bichromate  has  been  recommended  by  E.  G.  Paxton 
and  others  at  this  stage  of  the  disease,  where  the  sputum  is  thick  and 
tenacious  and  hard  to  bring  up.  The  usual  dose  is  1/64  gr.  (0.001  gm.) 
every  hour  or  two. 

On  the  other  hand,  in  some  cases,  late  in  the  disease,  the  sputum  re¬ 
mains  or  becomes  very  profuse.  Here  the  mineral  acids ,  especially  the 
nitro-hydrochloric  acid  in  doses  of  5  to  20  minims  (0.3  to  1.3  c.c.),  appear, 
in  some  obscure  way,  to  lessen  this  excess.  Most  hospitals  have  an  acid 
expectorant  mixture  for  this  purpose,  such  as  the  one  at  St.  Bartholomew’s, 
which  is  as  follows : 


3J  Acidi  nitrohydrochlorici  diluti  min.  x  0.60 

Tincturae  aurantii  min.  xx  1.25 

Aquae  chloroformi  ad  oz.  i  30.00 

Misce,  fiat  mistura. 

Sig.  Thrice  daily  after  meals. 

With  it  may  be  combined  5  to  10  drops  of  tincture  of  nux  vomica. 

After  the  fever  and  all  acuteness  have  subsided,  the  patient  should  be 
out  of  bed  and  in  the  open;  a  change  of  air,  especially  to  the  seaside,  is 
now  of  value.  He  will  probably  require  some  tonic,  most  commonly  cod- 
liver  oil  or  iron,  or  the  two  combined. 


CHRONIC  BRONCHITIS 

Chronic  bronchitis  is  a  very  common  disease,  and  exists  in  all  de¬ 
grees — from  a  slight  tendency  to  catarrh  to  one  so  severe  that  it  and  its 
complications  frequently  prove  fatal. 
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The  indications  for  treatment  are : 

1.  To  remove,  as  far  as  possible,  the  cause  of  the  primary  condition 
and  of  the  intercurrent  exacerbations. 

2.  To  raise  the  patient’s  general  health  in  every  possible  way. 

3.  To  use  means  to  regulate  the  amount  of  the  expectoration. 

4.  To  relieve  all  unnecessary  cough,  which  cough  not  only  tends  to  keep 
up  the  catarrh,  but  also  increases  the  emphysema,  may  dilate  the  bronchi, 
and  further  tends  to  wear  out  the  patient  by  causing  sleepless  nights  and 
disturbed  days. 

Environment. — A  patient  suffering  from  chronic  bronchitis  should  be 
guarded  from  inclement  weather.  These  patients  are  nearly  always  better 
and,  indeed,  often  apparently  well  in  summer,  and  it  is  frequently  a  good 
plan  to  advise  that  they,  if  possible,  spend  one  or  two  winters  in  the  south. 
By  so  doing  and  thus  avoiding  the  acute  exacerbations,  which  are  so  apt 
to  occur  in  winter,  they  may  completely  recover  and  in  time  once  more 
face  a  northern  climate  with  impunity.  The  same  winter  resort  will  not 
suit  every  case.  Generally  speaking,  if  the  case  be  one  in  which  the  ex¬ 
pectoration  is  scanty  and  the  cough  harassing,  a  mild  and  humid  atmos¬ 
phere  will  be  indicated,  such  as  is  found  in  Florida,  Nassau,  Bermuda, 
and  the  West  Indies,  on  this  side  of  the  continent,  and  near  the  coast  of 
southern  California  on  the  west.  If,  on  the  other  hand,  the  expectoration 
be  profuse,  a  dry  air  is  indicated,  such  as  is  found  in  the  inland  parts  of 
southern  California,  Colorado,  Texas,  Mexico,  and  Egypt.  When  a  pa¬ 
tient  has  ‘‘gone  South”  for  the  winter  it  is  most  important  that  he  does  not 
return  to  his  northern  home  too  soon  in  the  spring.  One  often  sees  this 
error  committed  with  the  direst  results. 

Watering  places  are  much  used,  especially  abroad,  in  the  treatment 
of  chronic  bronchitis,  and  often  they  are  valuable.  One  might  go  into 
great  detail  as  to  the  exact  composition  of  this  or  that  special  water,  but 
probably,  as  F.  A.  Hoffmann,  of  Leipzig,  says,  “the  mineral  springs  them¬ 
selves  are  practically  all  of  equal  value.  They  suit  human  nature  best,  far 
better  than  pure  water,  and  a  small  amount  of  sulphur  in  the  water  makes 
a  pleasant  and  useful  change.  If  the  stronger  purgatives  are  present,  their 
action,  of  course,  becomes  important  for  corpulent  patients  and  those  hav¬ 
ing  a  tendency  to  constipation  and  hemorrhoids.  Of  course  it  is  not  a 
matter  of  indifference  where  we  send  patients,  but  the  water  itself  makes 
little  difference ;  the  situation,  the  presence  of  forests,  the  freedom  of  the 
air  from  dust,  the  average  amount  of  moisture  are  all  of  the  greatest 
moment.” 

Very  often  the  best  climate  for  bronchitic  patients  is  a  matter  of  ex¬ 
periment,  and  patients  will  frequently  try  several  before  they  find  the 
one  that  suits  them  best.  Probably  the  most  important  point  is  to  find  a 
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place  in  which  the  patient  can  be  the  greatest  number  of  hours  in  the  open 
air,  especially  when  this  is  combined  with  sunlight. 

In  the  summer  months  a  bracing  climate  will  generally  be  found  to  be 
the  best.  The  prairies  of  the  northwest  offer  a  beautiful  inland  climate, 
and  the  seacoasts  on  both  sides  of  the  northern  part  of  the  continent  are 
excellent  where  sea  air  is  preferred.  Muskoka,  the  Georgian  Bay  and  the 
Thousand  Islands  are  very  favorite  lake  and  woodland  resorts.  In 
all  of  them  the  pure  air  and  absence  of  dust  are  marked. 

The  great  majority  of  patients  either  are  not  ill  enough  to  make  it  ex¬ 
pedient  for  them  to  go  away  for  the  whole  winter,  or,  even  if  they  are, 
cannot  afford  the  time  or  the  money  to  do  so.  In  the  slighter  cases  it  is 
sufficient  to  impress  upon  them  the  necessity  of  avoiding  night  air  and 
damp,  windy  weather,  but  the  more  seriously  affected  ones  who  reside  in  a 
northern  country  often  find  that  they  can  only  have  comparative  ease  by 
deliberately  staying  indoors  for  some  months.  In  elderly  people  this  is  not 
much  of  a  hardship. 

Cases  of  chronic  bronchial  catarrh  soon  find  out  for  themselves  the 
evil  influence  of  “catching  cold.”  Often,  however,  in  endeavoring  to  avoid 
this,  they  defeat  their  end  by  making  themselves  too  sensitive  to  change 
of  temperature.  Such  people  are  the  better  for  a  process  of  “hardening” 
(the  German  Abhdrtung).  This  is  best  accomplished  by  the  daily  use  of 
the  cold  sponge,  douche,  or  plunge,  and  salt  water  seems  to  be  specially 
serviceable  here.  Rock  salt  may  be  added  to  the  water  to  make  a  1  to 
3  per  cent  solution.  Sea  water  contains  about  a  quarter  of  a  pound  of 
solids  to  the  gallon,  and  may  be  imitated  very  closely  by  adding  common 
salt,  7  pounds;  magnesium  chlorid,  1  pound;  magnesium  sulphate,  % 
pound,  to  30  gallons  of  water. 

According  to  J.  H.  Kellogg,  cutaneous  stimulation  will  be  increased 
by  the  addition  of  half  to  one  pound  of  chlorid  of  calcium  to  the  bath. 
The  mistake  must  not  be  made  of  employing  the  substance  commonly 
known  as  chlorid  of  lime,  the  proper  chemical  name  for  which  is  “calcium 
hypochlorite.”  Some,  such  as  Ortner,  recommend  a  5  per  cent  solution 
of  salt,  and  certainly  this  is  useful  if  the  hydropathy  be  limited  to  spong¬ 
ing.  The  salt  more  certainly  brings  about  a  reaction  than  does  the  mere 
cold.  By  such  cold  applications  the  skin  is  trained  to  resist  changes  in 
the  external  temperature.  Turkish  baths,  are  often  useful,  especially 
during  any  exacerbation.  The  patient,  however,  must  take  great  care 
not  to  become  chilled  afterwards,  and  should  quickly  be  got  into  a  well 
warmed  bed. 

In  the  same  way  patients  may  be  hardened  to  breathe  cold  air,  but 
should  be  warned  against  mouth  breathing.  The  nasal  passages  are 
specially  adapted  for  warming  the  inspired  air,  as  also  for  removing  larger 
foreign  bodies  which  have  been  inhaled.  R.  Hutchison  reminds  us  that 
air  entering  the  nose  at  freezing  point  is  warmed  to  a  temperature  of 
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81°  F.  by  its  passage  through  the  nose  alone.  When  a  chronic  bronchitic 
must  be  out  on  a  raw  day  it  is  often  wise  for  him  to  wear  a  respirator,  or 
at  least  a  muffler  over  the  mouth  to  prevent  mouth  breathing,  and  he  should 
be  specially  cautioned  against  talking  in  the  open  air,  which  necessitates 
mouth  breathing  for  the  time  being. 

Crowded  rooms,  where  the  air  is  both  warm  and  impure,  should  he 
sedulously  avoided,  and  going  into  the  cold  air  after  such  an  exposure  is 
specially  apt  to  make  such  cases  worse. 

Indoors,  plenty  of  fresh  air  should  be  provided,  but  draughts  must  be 
avoided ;  and  extreme  cold,  such  as  will  occur  in  winter  if  the  windows  be 
opened  in  the  bedrooms  at  night,  however  useful  it  may  be  for  tuberculous 
patients,  is  not  suitable  for  bronchitic  ones.  A  temperature  of  about  65°  F. 
is  usually  the  most  satisfactory  one  for  the  patient,  and  marked  variations 
from  this,  either  up  or  down,  are  not  advisable. 

Many  cases  are  caused,  or  at  least  made  worse,  by  the  inhalation  of 
dust.  This  is  seen  in  many  occupations,  such  as  coal  mining,  stone  cut¬ 
ting,  etc.  Where  possible,  such  patients  should  be  urged  to  change  their 
work  for  one  allowing  of  a  purer  atmosphere.  But  many  better  class  pa¬ 
tients  are  also  affected  by  dust,  and  should  avoid  going  out  on  the  streets 
on  dry,  windy  days,  and  if  they  must  do  so  should  wear  a  muffler  or  respi¬ 
rator.  The  way  in  which  the  streets  of  some  cities  are  cleaned  is  a  constant 
menace  to  these  people  from  the  dust  thus  raised. 

Clothing. — The  clothing  of  bronchitic  patients  is  an  important  matter. 
Heavy  clothing  is  objectionable  in  many  ways,  and  yet  the  wearers  must 
be  kept  warm.  Perhaps  the  most  suitable  underclothing  is  that  made  of 
light  and  porous  material,  of  which  the  patient  can  wear  two  sets  in  cold 
weather.  In  this  way  the  total  weight  of  the  underclothing  will  be  less 
than  with  one  heavy  suit,  and  yet  he  is  more  completely  protected  from 
chills  by  the  air  between  the  two  layers.  The  suit  next  the  body  should  be 
of  some  porous  material,  either  cotton,  linen,  or  silk,  and  the  outer  one 
may  be  of  light  wool.  Chest  protectors  are,  as  a  rule,  not  advisable.  When 
people  live  in  a  cold  climate  and  in  heated  houses,  it  is  necessary  to  re¬ 
member  that  the  house  temperature  may  be  almost  that  of  summer  and 
hence  does  not  call  for  thick  clothing,  and  yet  the  outside  temperature  may 
be  somewhere  near  zero.  Such  a  difference  is  best,  met  by  the  use  of  a 
heavy  overcoat. 

Contagion. — People  suffering  from  chronic  bronchitis  should  avoid 
the  proximity  of  individuals  suffering  from  any  acute  catarrh,  which  is 
often  very  contagious,  and  acute  attacks  must  be  avoided,  if  possible.  They 
are  also  especially  susceptible  to  tuberculous  infection  and  must  hence 
avoid  this  as  far  as  possible. 

Tobacco. — Inhalation  of  tobacco  smoke  often  excites  a  bronchial 
catarrh,  and  must  be  avoided  not  only  by  advising  against  the  inhalation 
of  cigarette  smoke,  but  also  by  pointing  out  the  fact  that  the  mere  breath- 
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ing  of  an  atmosphere  laden  with  tobacco  smoke  from  the  smoking  orf  others 
is  almost  as  bad  as  direct  inhalation. 

Exercises. — Exercises,  especially  breathing  exercises,  are  of  great 
value  in  chronic  bronchitis.  It  should  be  remembered  that  in  these  cases 
there  is  always  more  or  less  emphysema,  and  that  hence  the  normal  elas¬ 
ticity  of  the  lungs,  which  in  health  is  responsible  for  the  expiratory  act 
during  quiet  respiration,  is  more  or  less  absent,  which  causes  the  expiration 
to  become  an  active  instead  of  a  passive  act.  The  result  is  that  the  ex¬ 
cursion  of  the  thoracic  parietes  is  lessened,  and  stasis  both  of  the  respira¬ 
tory  tract  and  of  the  pulmonary  circulation  is  apt  to  be  more  or  less 
present.  Regular  breathing  exercises,  with  special  emphasis  upon  expira¬ 
tion,  are  hence  valuable,  and  may  with  advantage  be  carried  out  several 
times  a  day.  It  is  best  that  inspiration  be  done  through  the  nose  and  ex¬ 
piration  through  the  mouth.  In  this  way  the  least  possible  obstruction  is 
offered  to  expiration.  H.  E.  Knopf  believes  that  he  has  been  successful 
in  curing  cases  of  chronic  bronchitis  by  systematic  exercises  in  deep  breath¬ 
ing.  The  exercises  are  done  before  a  large  mirror,  with  the  chest  bare, 
inspiration  being  performed  through  the  nose  and  expiration  through  the 
mouth.  These  exercises  improve  the  general  health  in  a  remarkable  way. 
Knopf  urges  that  this  deep  breathing  is  not  only  the  most  certain  expec¬ 
torant,  but  is  also  the  only  one  that  is  entirely  harmless.  The  only  draw¬ 
back  is  an  occasional  slight  giddiness,  which,  however,  soon  passes  off :  it  is 
no  doubt  due  to  a  mild  degree  of  acapnia. 

Compression  of  the  lower  part  of  the  chest  is  often  of  value.  It  should 
be  done  during  the  last  part  of  expiration,  and  really  continues  this  act 
in  a  passive  way,  so  as  to  make  the  act  more  ample.  It  may  be  carried 
out  by  the  nurse  or  physician,  or,  as  G.  Hoppe-Seyler  has  pointed  out,  by 
the  patient  himself,  who  soon  learns  to  do  it.  He  is  taught  to  place  his 
hands  on  the  sides  of  the  chest,  to  press  here  at  the  last  part  of  long  ex¬ 
piration,  and  finally  to  bend  forward  as  if  bowing,  which  act  forces  the 
diaphragm  upward  and  thus  lessens  the  diameter  of  the  chest  in  the  vertical 
direction.  Various  forms  of  pneumatic  apparatus  have  been  advocated 
from  time  to  time,  especially  abroad,  but  as  a  rule  the  practitioner  will 
probably  do  very  well  without  them.  Postural  treatment  of  those  cases  in 
which  the  bronchial  secretion  is  excessive  will  be  referred  to  later  on. 

When  a  patient  with  chronic  bronchitis  suffers  an  acute  exacerbation 
he  should  be  placed  in  bed,  and  treated  as  an  acute  case,  and  with  even 
greater  care  than  usual. 

Diet  and  General  Treatment. — Cases  of  chronic  bronchitis  are  gen¬ 
erally  below  weight  and  low  in  general  health,  and  usually  require  to  be 
fed  up,  especially  with  fatty  foods  such  as  milk  and  cream.  In  some  cases 
a  general  dyscrasia,  such  as  gout  or  uremia,  may  be  the  cause  of  the  con¬ 
dition  and  may  be  best  met  by  appropriate  diet.  In  many  of  the  German 
and  Swiss  spas,  where  chronic  catarrh  of  the  respiratory  organs  is  treated, 
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such  as  Ems,  Ischl,  Reichenhall,  etc.,  the  so-called  “whey  cure’’  is  much 
used.  It  consists  in  the  drinking  of  warm  whey,  either  alone  or  mixed 
with  mineral  water,  in  definite  quantities  at  fixed  times.  About  20  ounces 
(600  c.c. )  are  taken  a  day  as  a  rule.  It  appears  to  relieve  irritable 
laryngeal  cough  and  to  exercise  a  favorable  influence  over  laryngeal  and 
bronchial  catarrh.  The  whey  is  not,  of  course,  the  exclusive  diet,  and  it  is 
usual  to  limit  the  amount  of  animal  food  taken  and  to  augment  the  amount 
of  fruit  and  vegetables.  At  the  spas  the  whey  is  made  from  the  milk  of 
goats  and  sheep,  as  well  as  from  cow’s  milk.  I.  Burney  Yeo  spoke  highly  of 
it.  Like  all  spa  treatments,  this  may  be  carried  out  at  home,  but  is  not  there 
so  successful,  as  all  the  other  good  influences  of  the  spa,  such  as  rest,  good 
air,  regular  hours,  etc.,  are  apt  to  be  missing.  In  children  some  dietetic 
error  may  be  at  the  bottom  of  a  persistent  bronchial  catarrh,  and  the  whole 
regime  should  be  carefully  gone  into.  Habitual  overfeeding  or  wrong  feed¬ 
ing  may  be  present,  and  other  treatment  will  be  of  little  avail  until  this  is 
attended  to. 

The  dietary,  as  presented  by  Robert  Hutchison  for  dyspepsia  in 
children,  is  here  useful.  Starch  puddings — such  as  rice,  sago,  tapioca, 
arrowroot,  and  cornflour — sweets,  sweet  cakes,  sweet  fruits,  jam,  honey, 
marmalade,  potatoes,  turnips,  carrots,  should  all  be  given  in  very  small 
quantity  or  cut  out  altogether.  The  diet  should  consist  chiefly  of  stale 
bread,  dry  toast  with  butter  or  dripping,  eggs,  beef,  mutton,  fish,  chicken, 
bacon,  tongue,  green  vegetables  in  moderation,  custard,  plain  puddings, 
stewed  prunes,  figs,  etc.  The  child  should  be  permitted  to  eat  only  at 
meals.  Tea,  coffee,  and  other  stimulants  should  be  avoided.  J.  Allen  calls 
attention  to  the  value  of  this  diet  in  the  persistent  bronchitis  of  children. 

When  chronic  bronchitis  occurs,  as  is  not  infrequent,  in  obese  people, 
it  usually  proves  very  intractable.  In  such  cases  the  obesity  acts  unfavor¬ 
ably,  as  is  pointed  out  by  Geo.  A.  Sutherland,  in  three  days:  (&)  vascular 
obstruction  occurs  from  increased  resistance  in  the  fatty  tissues;  ( b )  car¬ 
diac  weakness  is  present  from  deposit  of  fat  about  the  heart  muscle; 
(c)  pulmonary  obstruction  exists  from  excess  of  carbonic  acid  gas  in  the 
blood.  It  is  necessary  to  remove  the  excess  of  fat,  which  is  best  done 
through  three  measures:  (1)  a  lean  meat  diet;  (2)  a  saline  aperient  every 
morning;  (3)  water  to  be  freely  drunk  between  meals. 

Cod-Liver  Oil. — Cod-liver  oil,  which  may  be  here  considered  rather 
as  a  food  than  a  drug,  is  invaluable  in  the  common  thin  type  of  the  disease, 
and  many  patients,  especially  children,  take  it  during  the  entire  winter 
with  great  benefit.  G.  A.  Sutherland  truly  says,  “The  patient  who  has 
bronchitis  every  winter  will  probably  benefit  more  from  cod-liver  oil  taken 
throughout  the  cold  months  than  from  any  other  therapeutic  measure.” 
As  a  rule  it  is  not  so  necessary,  nor  indeed  so  well  borne  by  the  stomach, 
in  the  summer.  If  there  be  any  anemia,  then  it  is  well  to  combine  with 
the  oil  some  salt  of  iron.  This  may  be  done  in  the  form  of  one  of  the 
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numerous  emulsions  of  cod-liver  oil  and  iron  which  are  on  the  market, 
or  one  may  give  the  plain  oil  and  the  syrup  of  the  iodid  of  iron  either 
separately  or  mixed  immediately  before  being  taken.  Probably  the  chief 
advantage  of  cod-liver  oil  lies  in  the  fact  of  it  being  a  fluid  containing  a 
very  oxidizable  fat  in  a  very  fine  state  of  division,  and  also  from  its  large 
vitamin  content,  and  those  preparations  from  which  the  fat  has  been  re¬ 
moved  are  not  of  the  same  value. 

In  many  cases  it  is  possible,  by  appropriate  dietetic  and  other  treat¬ 
ment,  to  remove  the  underlying  cause  of  the  chronic  catarrh;  this  is  the 
case  in  gout,  uremia,  alcoholism,  and  some  other  toxemias.  Where  the 
heart  is  primarily  at  fault,  a  bronchitis  will  improve  as  this  organ  becomes 
stronger  and  more  competent. 

Vaccine  Therapy. — Under  removal  of  the  cause  should  be  considered 
vaccine  therapy,  by  which  the  actual  cause  of  the  bronchial  catarrh  is  at¬ 
tacked  through  the  raising  of  the  patient’s  specific  resisting  power  to  the 
special  infection  present.  The  treatment  is  still  upon  its  trial,  hut  in 
some  long-standing  cases  of  chronic  bronchitis  it  has  seemed  to  prove  of 
great  value,  and  it  is  likely  that,  as  the  technic  improves,  still  better  and 
more  constant  results  will  be  obtained. 

An  autogenous  vaccine  is  the  most  reliable,  and  where  the  infection  is 
a  mixed  one,  as  is  usually  the  case,  the  chief  form  of  organism  present 
should  be  made  into  a  vaccine.  A.  C.  Latham,  who  has  done  much  work 
here,  says  that  one  should  begin  with  a  small  dose,  say  one  million  dead 
bacteria.  The  effect  should  be  an  improvement  in  the  patient’s  sensations. 
Any  rise  in  temperature  means  that  the  dose  has  been  too  big.  According 
to  Latham,  the  remedy  may  equally  well  he  given  hypodermically,  or  by 
the  mouth  in  a  little  normal  saline  on  an  empty  and  healthy  stomach. 

Samuel  West  mentions  several  cases  of  chronic  bronchitis  in  which  an 
almost  pure  culture  of  pneumococci  was  obtained  from  the  sputum.  A 
vaccine  consisting  of  ten  to  thirty  millions  of  dead  pneumococci  was  used, 
hut  the  results  were  not  at  all  encouraging. 

The  treatment  of  bronchitis  by  vaccines  is  yet  in  its  infancy,  hut  in 
long-standing  cases  it  seems  to  open  up  an  encouraging  field  for  investi¬ 
gation.  It  is,  however,  expert  work  and  cannot  yet  he  looked  upon  as  a 
routine  treatment. 

Serum  Therapy. — Serum  therapy  has  been  tried  in  bronchitis  hut 
without  any  striking  results,  unless  indeed  one  include  diphtheritic  bron¬ 
chitis,  where  brilliant  cures  have  been  frequently  effected.  G.  Carriere 
has  published  a  case  of  chronic  bronchitis  of  streptococcic  origin  which 
was  markedly  improved  by  the  use  of  antistreptococcic  serum. 

In  all  cases  of  chronic  bronchial  catarrh  the  bowels  should  he  kept 
regular.  A  fractional  dose  of  some  saline  every  morning  is  a  useful  way 
of  bringing  this  about.  In  plethoric  cases  an  occasional  mercurial  purge 
is  to  be  advised  in  addition  to  this. 
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Symptomatic  Treatment — Expectorants. — The  use  of  expectorants  in 
chronic  bronchitis  has  been  built  up  entirely  on  empirical  lines.  The 
majority  of  the  laity  still  believes  that  every  case  of  cough  should  have  a 
cough  mixture.  No  doubt  the  profession  also  has  tended  too  much  in 
this  direction,  and  now  there  is  a  swing  of  the  pendulum  in  the  other 
direction.  Expectorants,  however,  hold  an  important  place  in  the  treat¬ 
ment  of  chronic  bronchitis,  and  when  carefully  used,  after  a  full  consid¬ 
eration  of  the  nature  of  the  case,  are  often  extremely  useful  in  allaying 
the  symptoms. 

In  the  majority  of  cases  of  chronic  catarrh  the  cough  is  not  excessive, 
and  if  the  expectoration  be  brought  up  easily,  then  expectorants  are  not 
required,  and  our  efforts  should  be  directed  toward  the  prevention  and 
lessening  of  the  acute  attacks  and  the  raising  of  the  general  health  by  the 
use  of  tonics,  proper  feeding,  etc.,  in  order  to  bring  about  a  more  healthy 
condition  of  the  bronchial  mucous  membrane.  Where,  however,  the 
sputum  is  scanty  and  tough  and  the  patient  coughs  much  with  little  result, 
those  expectorants  which  tend  to  make  the  secretion  more  watery  are  in¬ 
dicated.  The  ones  that  act  best  in  chronic  bronchitis  are  the  stimulating 
expectorants,  chiefly  squills,  senega  and  ammonium  carbonate  (see  page 
44).  The  iodids  also  act  in  this  way  and  are  specially  indicated  in  gouty 
cases  and  in  those  cases  where,  along  with  a  tough  and  scanty  sputum, 
there  is  a  tendency  to  wheezing  and  asthma.  They  are  best  given  well 
diluted  half  an  hour  before  meals,  and  the  dose  need  not  be  more  than 
2  to  5  gr.  Iodipin  is  a  valuable  body,  and  may  be  given  with  little  risk 
of  disturbing  the  digestion  or  producing  other  symptoms  of  iodism.  It  is 
said  not  to  be  split  up  in  the  stomach,  but  to  be  absorbed  from  the 
intestine.  The  greater  part  of  the  iodipin  is  oxidized  in  the  body,  and 
when  this  oxidation  takes  place  all  the  iodin  separates  out  as  iodid.  This 
action,  however,  is  slow,  and  iodin  may  be  detected  in  the  urine  for 
weeks  after  the  treatment  has  been  discontinued,  according  to  James 
Burnett.  The  10  per  cent  solution  can  be  given  in  1  or  2-dram  doses 
mixed  with  a  little  warm  milk,  or  the  solid  form  may  be  used.  This  is 
a  brown  substance  and  may  be  had  in  tablet  form. 

In  many  patients  the  chief  difficulty  is  in  the  morning.  On  first 
waking,  the  patient  coughs  and  coughs  until  he  brings  up  some  tough 
sputum  which  has  accumulated  during  the  sleeping  hours.  He  may  even 
vomit  before  he  succeeds  in  emptying  the  air  passages.  Having  at  last 
coughed  up  this  material,  he  may  be  fairly  comfortable  for  the  rest  of 
the  day.  In  such  cases,  and  they  are  very  common,  a  warm  alkaline 
aromatic  draught  taken  on  first  waking  usually  gives  great  relief,  by 
rendering  the  secretion  more  fluid  and  thus  easily  got  rid  of. 

Such  a  prescription  as  that  added  to  the  Brompton  Hospital  Phar¬ 
macopoeia  at  the  suggestion  of  Dr.  Burney  Yeo  may  be  used.  It  is  as 
follows : 
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IJ  Sodii  bicarbonatis  gr. 

Sodii  chloridi  gr. 

Spiritus  chloroformi  min. 

Aquae  anisi  ad  oz. 


Misce,  fiat  mistura. 

Sig.  To  be  taken  in  a  glass  of  hot  water  on 


xv  1.00  gm. 

v  0.35  gm. 

v  0.35  c.c. 

y2  15.00  c.c. 

first  waking  in  the  morning. 


The  writer  has  frequently  found  this  mixture  of  great  value. 

Another  useful  remedy  with  the  same  object  is  Ems  water,  of  which 
3  or  4  ounces  should  be  taken  in  hot  milk  on  first  waking;  or  the  old- 
fashioned  rum  and  milk  may  be  used  with  advantage. 

In  cases  where,  during  the  night,  the  cough  is  dry  and  the  sputum 
difficult  to  cough  up,  the  alkaline  mixture  given  above  may  be  used  with 
benefit  at  bedtime  as  well. 

Liniments ,  Poultices,  and  Sprays. — Liniments  are  frequently  of  value 
in  chronic  bronchitis.  They  are  the  same  as  recommended  in  acute 
bronchitis  and  used  in  the  same  way.  Poultices  and  fomentations 
are  not  required  in  chronic  bronchitis,  but  during  any  little  exacerbation 
a  “mustard-leaf”  over  the  upper  part  of  the  sternum  often  gives  relief. 
In  cases  of  chronic  bronchitis  with  scanty  sputum  mild  alkaline  sprays  are 
often  of  value,  such  as  Seiler’s  solution. 

Cough. — By  the  use  of  means,  such  as  those  indicated,  to  make  the 
secretion  more  fluid,  the  cough  may  be  so  much  relieved  that  it  needs  no 
special  treatment.  But  frequently  the  cough  remains  excessive,  and  is 
indeed  the  chief  symptom  complained  of.  It  may,  by  keeping  up  an 
irritation  in  the  upper  air  passages,  make  the  catarrh  worse  and  a  vicious 
circle  is  established — the  cough  causing  the  irritation,  which  in  its  turn 
causes  the  cough.  In  every  case  of  cough  it  is  most  necessary  that  the 
practitioner,  before  employing  any  remedies  for  its  easement,  fully  con¬ 
sider  if  the  cough  be  a  useful  one  and,  if  so,  whether  it  be  excessive  or  not. 
As  an  example  of  an  absolutely  useless  cough  one  may  cite  that  produced 
by  a  dry  pleurisy,  and  as  a  type  of  a  useful  one  that  set  up  by  the 
presence  of  a  removable  foreign  body  in  the  air  passages.  The  first,  of 
course,  may  be  freely  checked,  while  the  latter  should  be  encouraged  or 
at  least  left  alone.  The  same  rule  holds  good  in  the  coughs  accompanying 
bronchitis.  In  one  case  a  dry,  irritable  cough  may  be  making  the  patient 
miserable,  and  yet  is  only  doing  harm  and  should  be  checked,  while  again 
another  patient  may  be  coughing  only  to  get  rid  of  a  quantity  of  secre¬ 
tion  which  is  threatening  to  asphyxiate  him,  and  such  a  cough,  of  course, 
should  be  encouraged. 

Insomnia  is  frequently  produced  by  coughing,  and  the  late  Dr.  Gus¬ 
tave  Schorstein,  of  the  London  Brompton  Hospital,  used  to  say  that  the 
best  hypnotic  in  chronic  bronchitis  was  strychnin.  It,  of  course,  acts  by 
helping  the  cough  and  thus  clearing  the  tubes  of  secretion,  the  presence 
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of  which  keeps  the  patient  coughing  and  hence  awake.  It  may  be  given 
in  the  form  of  the  hydrochlorid  or  sulphate  in  doses  of  1/60  to  1/20 
gr.  (0.001  to  0.003  gm.)  either  by  the  mouth  or  hypodermically,  or 
nux  vomica  may  be  used  in  doses  of  5  to  10  minims  of  the  tincture,  either 
by  itself  or  added  to  any  other  medicine  that  the  patient  is  taking. 
A  useful  prescription  for  cases  with  moderate  secretion  is  as  follows : 

9 

Tincturae  nucis  vomicae 
Tincturae  scillae 
Ammonii  carbonatis 
Syrupi  tolutani 
Infusi  senegae 

Misce  et  fiat  mistura. 

Sig.  Thrice  daily  after  meals. 

An  old  recipe  which  the  writer  has  often  found  useful  in  cases  having 
a  good  deal  of  cough  and  a  small  amount  of  sputum  is  the  following: 

B  Tincturae  camphorae  compositae 
Oxymellis  scillae 

Syrupi  tolutani  aa  §i  (30  c.c.). 

Misce,  fiat  mistura. 

Sig.  A  teaspoonful  from  three  to  six  times  daily  in  water. 

Often  the  cough  is  largely  kept  up  by  an  irritable  condition  of  the 
pharynx,  and  in  such  cases  barley  water,  flavored  with  lemon,  is  a  pleasant 
and  efficient  remedy  and  will  frequently  relieve  an  irritating  nocturnal 
cough,  if  sipped  as  required.  In  cases  of  this  kind  it  is  important  to  tell 
the  patient  not  to  cough  if  he  can  possibly  help  it,  the  cough  keeping  up 
the  irritation.  Such  advice  is  on  a  parallel  with  telling  an  individual 
with  an  itchy  eczema  not  to  scratch.  In  both  cases  many  unnecessary 
irritations  of  the  inflamed  parts  may  thus,  by  the  exercise  of  the  will,  be 
stopped. 

In  cases  with  much  irritation  of  the  upper  air  passages,  sprays,  as 
already  mentioned,  are  useful.  Also  inhalations  from  the  handkerchief 
or  through  a  Burney  Yeo  or  some  other  form  of  inhaler.  Ten  drops  of  a 
20  per  cent  solution  of  menthol  in  alcohol  poured  on  the  sponge  and 
used  for  hours  may  give  much  relief.  Or  the  following: 

Menthol  1  part 

Eucalyptol  2  parts 

Benzoinol  3  parts 

Misce,  fiat  mistura. 

Sig.  Inhale  from  an  inhaler  or  handkerchief. 


min.  v  to  x 
min.  xx 
gr.  iii 
dr.  i/2 
ad  oz.  V2 


0.35-0.70  c.c. 
1.25  c.c. 
0.20  c.c. 
2.00  c.c. 
15.00'  c.c. 
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As  a  rale,  opium  is  contra-indicated  in  chronic  bronchitis,  but  in  these 
irritable  cases  it  is  often  of  value  and  may  be  used  cautiously  in  small 
amounts.  Paregoric,  compound  ipecacuanha  powder,  and  pill  of  ipe¬ 
cacuanha  with  squills  are  good  preparations  here.  A  useful  prescription 
for  controlling  unnecessary  coughing  is  the  following: 


Sig. 


A 


Liquoris  morphinae  hydrochloridi  dr.  i 
Acidi  hydrocyanici  diluti  dr.  y2 

Syrupi  pruni  virginianae  oz.  y2 

Infusi  rosae  acidi  ad  oz.  iii 

Misce  et  fiat  mistura. 
teaspoonful  without  water  as  often  as  ev 


4.00  c.c. 
2.00  c.c. 
15.00  c.c. 
100.00  c.c. 

ery  four  hours. 


This  forms  a  mixture  which  is  very  soothing  in  an  irritable  cough. 
Its  action  seems  to  be  partly  local  and  hence  is  best  marked  when  the 
medicine  is  taken  undiluted.  As  a  rule,  however,  in  such  chronic  coughs 
as  we  are  discussing,  the  use  of  sedative  cough  mixtures,  if  employed  at 
all,  should  be  reserved  for  the  night. 

It  is  scarcely  necessary  to  say  that  in  a  chronic  condition  like  the 
one  under  discussion,  opiates  in  any  form  should  be  avoided  as  largely  as 
possible,  and  if  a  prescription  containing  such  is  for  a  time  considered 
necessary  it  should  be  marked  “not,  to  be  repeated,”  in  order  to  avoid 
the  possibility  of  the  patient  acquiring  the  opium  habit. 

Profuse  Expectoration. — With  very  profuse  expectoration  the  medic¬ 
inal  treatment  is  quite  different.  Here  the  cough  is  life-saving  and 
nothing  must  be  done  to  check  it;  but,  on  the  contrary,  if  the  patient 
be  weak  and  the  muscular  power  low,  it  should  be  encouraged.  This 
can  be  best  done  by  the  use  of  strychnin.  Our  efforts  should  be  directed 
toward  lessening  the  amount  of  secretion,  both  by  raising  the  general  tone 
of  the  patient  by  the  use  of  tonics,  good  food,  etc.,  and  more  directly  by 
the  use  of  certain  drugs  which  have  the  power  of  directly  lessening  the 
abnormal  secretion.  Such  drugs  are  belladonna,  the  mineral  acids,  and 
the  so-called  aromatic  expectorants. 

Belladonna  acts  powerfully  as  a  drier-up  of  secretion,  and  also  as  a 
respiratory  stimulant,  but  must  be  used  with  care  as  it  tends  also  to  dry  up 
the  saliva  and  other  secretions,  and  may  give  rise  to  discomfort  in  conse¬ 
quence.  Its  active  principle,  atropin,  is  a  very  powerful  stimulant  of 
the  respiratory  center;  it  also  lessens  the  respiratory  reflex,  dulling  the 
terminations  of  the  vagus,  and  thus  tends  to  ease  the  cough;  but  this 
dulling  action  is  not  so  marked  as  it  is  in  the  case  of  opium,  and  the  other 
contra-indications  are  not  present.  The  tincture  of  belladonna  may  be 
given  in  doses  of  10  minims  (0.6  c.c.)  thrice  daily,  and  will  certainly 
lessen  the  amount  of  secretion.  Sometimes,  however,  it  will  be  found 
that,  although  the  secretion  be  lessened,  the  patient  is  not  so  comfortable. 
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The  mineral  acids ,  especially  the  nitro-hydrochloric  acid,  are  valuable 
in  lessening  expectoration,  as  in  the  later  stages  of  acute  bronchitis. 

The  aromatic  expectorants,  such  as  creosote  and  terebene,  tend  to  lessen 
bronchial  secretion.  They  are  specially  indicated  where  any  fetor  exists 
in  the  secretion,  and  will  be  referred  to  later. 

When  the  bronchial  secretion  is  excessive,  posture  is  an  important 
factor  in  the  treatment  of  the  condition.  As  is  well  known,  in  health  the 
cilia  of  the  epithelial  cells  lining  the  respiratory  tract  are  constantly  tend¬ 
ing  by  their  movements  to  bring  the  normal  secretion,  and  with  it  any 
particles  of  dust  which  may  have  alighted  upon  it,  toward  the  outlet  of 
the  respiratory  tract,  where  it  is  swallowed  or  expectorated.  But,  when 
the  epithelium  is  changed,  as  it  is  in  chronic  catarrh,  and  the  cilia  no 
longer  are  there  thus  to  move  the  secretion  onward,  this  material,  often 
excessive  in  amount,  collects  in  the  air  passages  and  must  all  be  coughed 
up.  If  patients  with  excessive  secretion  can  be  made  to  sleep  with  the 
foot  of  the  bed  a  little  raised,  gravity  helps,  or  at  least  no  longer  retards, 
the  passage  of  this  secretion  toward  the  outlet.  F.  Forchheimer  specially 
emphasized  the  value  of  this  postural  treatment.  The  foot  of  the  bed 
should  not  be  raised  more  than  two  or  three  inches  at  first,  but  gradually 
can  be  put  up  to  double  that  height.  Beds  are  now  made  by  various 
manufacturers,  the  ends  of  which  can  be  conveniently  raised  or  lowered 
to  any  desired  degree  by  means  of  levers  acting  on  cogs. 

In  rare  instances  the  expectoration  in  cases  of  chronic  bronchitis 
becomes  fetid.  In  such  instances  there  is  always  a  suspicion  of  actual 
dilatation  of  the  bronchi,  which  may  be  marked  enough  to  merit  the  term 
of  bronchiectasis.  In  fetid  cases  the  aromatic  expectorants  are  indicated. 

Aromatic  Expectorants. — Creosote  is  much  used,  and  is  best  given 
in  pearls  or  capsules  containing  2  or  3  minims  in  each.  Or  it  may 
be  given  as  the  mistura  creosoti  of  the  B.  P.,  or  combined  with  cod-liver 
oil.  Guaiacol  carbonate,  a  derivative  of  creosote,  is  a  useful  expectorant 
here,  and  if  given  in  doses  of  5  to  10  gr.  thrice  daily  or  every  four 
hours  (in  capsule  form),  it  will  soon  show  its  characteristic  odor  in  the 
breath.  Tar,  in  doses  of  5  to  10  minims  (0.3  to  0.6  c.c.)  in  capsules, 
may  be  given  with  the  same  object. 

Turpentine  may  also  be  used  in  such  cases,  and  can  be  given  in  capsules 
containing  5  to  10  drops,  or  in  a  mixture  as  follows : 

Olei  terebinthinae  dr.  i 

Mucilaginis  acaciae  oz.  ii 

Emulsionis  amygdalae  ad  oz.  vi 

Misce,  fiat  mistura. 

Sig.  A  tablespoonful  thrice  daily  after  food. 

Terebene  is  another  aromatic  which  is  employed  in  such  cases.  Its 
odor  is  more  pleasant  than  that  of  turpentine,  which  it  otherwise  resembles. 


4.00  c.c. 
60.00  c.c. 
200.00  c.c. 
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It  is  given  in  doses  of  5  to  15  drops,  conveniently  dropped  upon  lump 
sugar,  or  it  may  be  dispensed  in  capsules,  or  as  a  draught,  such  as  that  of 


the  Victoria  Park  Hospital,  which  is 

as  follows: 

I£  Terebeni 

min.  x 

0.60  c.c. 

Mucalaginis  tragacanthae 

Glycerini 

aa  dr.  i 

4.00  c.c. 

Aquae  cinnamoni 

ad  oz.  i 

30.00  c.c. 

Misce,  fiat  mistura. 


Sig.  To  be  taken  thrice  daily  after  meals. 

Or  the  aromatics  may  be  inhaled,  and  thus  more  directly  applied  to 
the  diseased  mucous  membrane.  Such  a  mixture  as  this  is  useful: 

Terebeni 

Acidi  carbolici  liquifacti 

Spiritus  chloroformi  aa  3ij  (8.00  c.c.). 

Sig.  To  be  inhaled  from  a  Burney  Yeo  inhaler  for  hours  daily. 


Or  one  as  recommended  by  J.  C.  Briscoe: 


^  Creosoti 
Thymol 

Acidi  carbolici  liquifacti 
Spiritus  chloroformi 
Misce  et  fiat  mistura. 
Sig.  To  be  inhaled  frequently. 


dr.  iii  12.00  c.c. 

dr.  ii  8.00  gm. 

dr.  i  4.00  c.c. 

ad  oz.  i  30.00  c.c. 


Or  one  may  use  the  inhalation  containing  menthol  and  eucalyptol  in 
benzoinol  already  given  (page  56). 

Various  sprays  may  also  be  employed  here,  such  as  one  of  Seiler’s 
solution,  or  one  of  ipecacuanha  wine,  as  recommended  by  Ringer  and 
Murrell. 

Among  the  newer  and  less  commonly  used  methods  of  treatment  of 
chronic  bronchitis  one  may  mention  the  following: 

X-ray. — The  X-rays  have  been  tried  in  chronic  bronchitis,  and  some 
good  reports  of  the  results  have  been  published.  Thus  Dr.  Schilling 
of  Nuremberg  at  the  German  Congress  of  Medicine  in  1906  stated  that  he 
had  treated  a  number  of  patients  in  this  way.  With  one  exception  the 
results  were  favorable  and  the  bronchial  secretion  decreased.  Even  in 
cases  of  months’  duration  the  expectoration  became  less  copious,  and  in 
some  instances  totally  disappeared  without  any  undesirable  complications. 
The  general  health  of  the  patients  was  improved  and  their  respiratory 
difficulties  were  lessened.  One  would,  of  course,  like  to  know  more  about 
these  patients — for  example,  whether  any  of  them  were  of  years’  duration, 
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as  many  a  subacute  bronchitis  lasting  a  few  months  clears  up  completely 
under  almost  any  treatment. 

Incandescent  Light  Baths, — A.  von  Strumpell  strongly  advises  the  use 
of  Kellogg’s  incandescent  light  baths  in  chronic  bronchitis.  In  his  hands 
the  treatment  seemed  to  be  very  successful.  It  is  specially  advised  in  the 
dry  form  of  the  disease.  The  light  produces  hyperemia  of  the  skin  and 
sweating,  and  should  have  some  counterirritating  effect,  if  nothing  more. 

Other  Remedies. — As  has  been  already  said  more  than  once,  cases 
of  chronic  bronchitis  are  of  all  degrees,  from  those  that  are  so  slight  as 
to  be  scarcely  considered  ill  to  those  who  are  more  or  less  completely 
invalided.  These  severe  cases  tend  to  get  gradually  worse  in  spite  of  all 
treatment,  and,  eventually,  from  increasing  emphysema  and  failing  right 
heart,  become  completely  invalided.  In  such  cases,  where  the  dyspnea 
is  marked  and  there  is  more  or  less  cyanosis,  the  inhalation  of  oxygen  is 
of  some  temporary  value.  The  gas  should  be  bubbled  through  water  at 
the  rate  of  about  120  bubbles  per  minute,  and  inhaled  through  a  rubber 
tube  placed  in  a  nostril,  or  by  means  of  a  special  inhaler  such  as  the 
Meltzer. 

Strychnin  hypodermically  helps  these  sufferers  very  much  and  should 
be  freely  given.  Alcohol,  especially  good  brandy,  is  often  valuable,  par¬ 
ticularly  in  the  aged.  The  heart  must  be  supported  in  every  way  possible 
in  these  advanced  cases,  and  digitalis  is  usually  given  freely  and  with 
some  benefit  occasionally. 

When  cyanosis  is  marked,  bleeding  helps  to  keep  the  patient  going  a 
little  longer  sometimes,  and  may  be  repeated  at  intervals  of  a  few  weeks 
with  temporary  benefit  on  each  occasion. 

PLASTIC  BRONCHITIS 

Plastic  bronchitis  is  a  rare  disease,  the  essential  nature  of  which  is 
far  from  clear.  It  is  characterized  by  the  periodical  formation  in  the 
bronchial  tubes  of  a  fibrinous  material,  which,  after  causing  much  distress 
from  dyspnea,  is  thrown  off  and  expectorated  in  a  more  or  less  intact 
condition  as  casts. 

Treatment.  So  little  is  known  about  the  essential  nature  of  this 
disease  that  we  can  give  no  general  directions  to  our  patients,  beyond  those 
bearing  upon  the  improvement  of  the  general  health.  No  diet  has  any 
perceptible  effect  upon  the  condition. 

When  an  attack  occurs,  the  one  drug  that  has  proved  of  undoubted 
value  is  the  iodid  of  potassium ;  it  no  doubt  acts  by  causing  a  pouring  out 
of  thin  bronchial  secretion,  which  helps  to  loosen  the  adherent  casts.  It 
should  be  given  in  repeated  doses  of  say  2  to  5  gr.  every  four  hours. 
These  small  doses  have  a  more  marked  tendency  to  produce  iodism  than 
have  the  larger  ones,  and  this  is  what  we  want  here. 
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Pilocarpin  acts  in  the  same  way,  and  may  be  given  by  the  mouth  in 
expectorant  doses  of  1/20  to  1/10  gr.  (0.003  to  0.006  gm.)  of  the  nitrate 
or  hydrochlorid  every  four  hours. 

Apomorpbin  also  acts  as  a  producer  of  freer  secretion,  and  may  be 
given  in  small  doses  for  this  purpose.  Doses  of  1/32  to  1/10  gr.  (0.002  to 
0.006  gm.)  of  the  hydrochlorid  given  by  the  mouth  every  two  to  three 
hours  will  soon  produce  an  abundant  secretion.  The  emetic  action  of  this 
drug  is  not  nearly  so  well  marked  when  it  is  given  by  the  mouth  as  when 
given  hypodermically ;  on  the  other  hand,  the  expectorant  action  is  better 
developed,  and  hence  it  should  be  given  in  this  way  in  this  disease. 

In  severe  cases  it  may  be  advisable  to  use  an  emetic ,  with  the  double 
object  of  producing  a  free  secretion  from  the  bronchial  mucous  membrane, 
which  always  accompanies  nausea ;  and  also  to  produce  vomiting,  which 
may  at  the  same  time  expel  the  contents  of  the  bronchi. 

Ipecacuanha  in  20-gr.  (1.3  gm.)  doses  will  act  well  here;  or  perhaps, 
better  still,  a  hypodermic  injection  of  1/15  to  1/10  gr.  (0.004  to  0.006 
gm.)  of  apomorphin.  When,  however,  the  patient  is  very  distressed 
and  cyanosed,  it  becomes  a  nice  question  to  judge  whether  one  should  or 
should  not  run  the  risk  of  heart  failure  from  the  use  of  an  emetic.  In  a 
case  seen  with  the  late  Dr.  R.  J.  Dwyer  the  patient  was  so  near  death 
from  asphyxia  that  we  feared  to  put  any  further  strain  on  the  heart 
already  much  dilated.  However,  after  the  patient  had  become  almost 
black  from  cyanosis,  pulseless,  and  apparently  practically  dead,  she  herself 
vomited  and  soon  brought  up  a  quantity  of  sputum  containing  an  almost 
complete  cast  of  the  respiratory  tract  below  the  trachea,  and  then  com¬ 
pletely  recovered.  In  a  similar  attack,  which  occurred  some  months 
later,  she  died  before  skilled  assistance  was  obtained. 

The  fact  that  the  casts  are  soluble  in  limewater  led  to  the  suggestion 
by  Biermer  that  an  inhalation  of  atomized  limewater  be  used,  and  a  case 
of  its  successful  employment  was  reported  by  Waldenburg.  No  recent 
reports  of  its  use  have  been  made.  Inhalations  of  creosote  vapor  have 
been  suggested  by  Fowler  and  might  be  tried.  It  can  be  conveniently 
inhaled  from  a  Burney  Yeo  zinc  inhaler,  and  if  too  irritating  may  be 
mixed  with  equal  parts  of  spirit  of  chloroform. 

Morphia  is,  of  all  drugs,  the  one  most  contra-indicated  here  and  should 
never  be  used  to  relieve  the  distress.  It  dries  up  the  secretions,  lessens 
the  lung  reflex,  and  tends  to  weaken  the  respiratory  center.  In  one  case 
within  the  writer’s  knowledge  it  seemed  on  several  occasions  to  precipitate 
an  attack. 
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should  be  kept  up  by  abundance  of  pure  fresh  air  and  plenty  of  nourishing 
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food.  This  is  the  most  important  part  of  the  treatment  as  regards 
environment. 

“Not  drugs,  but  a  suitable  place  of  abode  and  appropriate  occupation 
are  the  important  factors  in  the  treatment  of  the  disease.  The  patient 
must  above  all  things  avoid  the  haunts  of  men ;  crowds  are  hotbeds  where 
the  infections  most  to  be  dreaded  multiply”  (Hoffmann). 

A  dry,  bracing  climate  is  the  best  here,  such  as  is  found  in  southern 
California,  on  the  tablelands  of  South  Africa,  or  the  high  elevations  on 
islands  in  the  West  Indies.  Egypt  is  a  good  place.  The  prairies  of  the 
northwest  of  this  continent  are  eminently  well  adapted  for  these  cases. 
The  air  there  is  dry  and  pure  to  such  an  extent  that  dead  things  such  as 
game  tend  to  dry  up  rather  than  decay,  and  the  constant  inhalation  of 
such  air  may  do  much  to  lessen  the  putrefaction  in  the  cavities.  It  is 
important  to  remember,  when  advising  patients  as  to  traveling,  that, 
while  the  fetor  exists  to  any  marked  extent,  it  is  difficult  for  them  to 
travel  with  comfort  on  this  account.  In  choosing  a  climate  it  is  most 
necessary  to  find  one  wherg  the  patient  may  be  the  greatest  possible  number 
of  hours  in  the  open  air  and  sunshine. 

Chills  and  dampness  are  to  be  avoided,  as  they  tend  to  bronchitis ;  and 
this  is  a  bad  thing  in  these  cases  in  many  ways.  Whenever  there  is  any 
fever  the  patient  is  best  in  bed,  and  slight  intercurrent  febrile  attacks  are 
very  common. 

Warm  sea  water  bathing,  or  at  least  salt  baths  followed  by  a  cold 
douche  and  a  brisk  rubdown,  are  valuable.  Exercises,  especially  those 
calling  for  slow  and  ample  breathing,  are  serviceable  in  expanding  the 
chest  and  improving  the  general  circulation.  Special  exercises,  under¬ 
taken  with  the  object  of  emptying  the  bronchiectatic  cavities,  are  referred 
to  later  on. 

Diet. — In  many  cases  there  is  much  loss  of  weight,  which  calls  for  as 
liberal  a  diet  as  the  patient  can  assimilate  (see  Chronic  Bronchitis). 

Specific  Treatment. — No  medicine  or  other  remedy  can,  of  course, 
directly  restore  the  caliber  of  the  diseased  bronchial  tubes,  but  in  acute 
cases,  such  as  occur  chiefly  in  children,  there  still  remains  a  tendency  to 
such  return  to  the  normal,  which  may  be  aided  by  remedies  which  lessen 
the  amount  of  the  infection  of  the  sputum  and  relieve  the  strain  of  cough¬ 
ing,  and  especially  by  every  measure  which  tends  to  the  restoration  of  the 
general  health.  Where  the  infection  is  chiefly  a  single  one,  something  may 
be  hoped  for  from  vaccine  therapy. 

It  is  most  important  to  empty  the  cavity  frequently,  and  the  patient 
soon  finds  the  posture  in  which  this  most  easily  occurs.  If  he  leans  for¬ 
ward,  or  assumes  some  other  position,  a  cough  comes  on  and  he  brings  up 
more  or  less  of  the  contents  of  the  cavity ;  the  altered  position  has  caused 
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some  of  the  secretion  to  gravitate  into  a  more  normal  part  of  the  bronchus, 
and  the  reflex  cough  then  set  up  does  the  rest,  A.  Quincke,  William 
Ewart,  and  others  have  developed  this  idea  of  posture  in  great  detail  and 
have  elaborated  methods  for  both  the  occasional  and  the  continuous  empty¬ 
ing  of  the  cavities.  G.  Hoppe-Seyler  also  lays  great,  stress  upon  the 
importance  of  posture  and  proper  exercises,  and  urges  that  in  every  case 
of  the  disease,  but  more  especially  in  the  aged,  every  effort  should  he 
made  to  ensure  complete  emptying  of  the  cavities  and  air  passages. 
Benefit  may  be  derived  from  breathing  exercises  supplemented  by  com¬ 
pression  of  the  lower  part  of  the  chest  during  expiration.  In  sacculated 
bronchiectasis  of  the  lower  lobes  it  is  difficult  to  evacuate  the  secretion,  but 
this  may  be  aided  by  placing  the  patient  in  the  Trendelenburg  position, 
and  he  may  train  himself  to  recline  in  this  position  for  an  hour  or  two 
night  and  morning. 

Surgical  Treatment. — In  some  cases,  where  the  bronchiectatic  cavity 
can  be  clearly  localized  and  appears  to  be  single,  surgical  interference 
has  proved  of  value  and  has  brought  about  a  cure,  which  could  scarcely 
have  been  hoped  for  otherwise.  The  cavity  is  opened  and  drained  through 
the  parietes.  One  or  more  ribs  should  be  resected  so  that  the  walls  of 
the  cavity  can  collapse  and  healing  finally  take  place.  Such  treatment 
should  not  be  lightly  undertaken.  In  the  first  place,  the  localizing  of 
the  cavity  is  far  from  easy  and,  even  when  it  has  seemed  to  he  quite 
definite,  the  cavity  has  proved  to  be  only  one  of  several,  some  of  which 
could  not  he  reached.  This  is  notably  the  case  in  children,  as  was  shown 
some  years  ago  by  John  Thompson,  of  Edinburgh.  F.  A.  Hoffmann 
had  collected,  up  to  1904,  records  of  23  cases  operated  upon,  with  11 
recoveries  and  12  deaths.  Hofmockel,  in  80  cases  operated  upon  for 
abscess,  gangrene,  and  bronchiectasis,  says  the  best  effects  were  obtained 
in  abscess  and  the  worst  in  bronchiectasis.  Roswell  Park  reported,  some 
years  ago,  23  cases  operated  upon,  with  9  deaths.  He  pointed  out  that 
in  the  absence  of  pleuritic  adhesions  the  operation  is  difficult  and  danger¬ 
ous  ;  otherwise  it  is  easy,  especially  if  the  cavity  be  superficial.2 

For  the  present  one  may  say  that  only  exceptional  cases  should  be 
operated  upon.  Those  following  definite  fibrosis  of  the  lung  are  more 
likely  to  be  single  than  are  those  complicating  bronchitis,  and  are  hence 
the  ones  most  likely  to  he  benefited  by  operation.  Samuel  Robinson 
says  here: 

“If  the  cavity  is  bronchiectatic,  it  should  almost  never  be  drained. 
A  bronchiectatic  fistula  and  chronic  sinus  may  persist.  Numerous  smaller 
cavities  in  the  immediate  neighborhood  of  the  one  drained  continue  to 
secrete  profusely.  The  disease  continues  its  course.  .  .  .  The  surgery 

a  Excision  of  the  lobe  of  the  lung  containing  the  cavity,  or  cavities,  has  now  been 
done  many  times  and  is  the  surgical  method  most  to  be  recommended. — Editor. 
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of  bronchiectasis  consists  in  two  possibilities :  immobilization  of  the  lung 
by  nitrogen  gas  injections  into  the  pleura,  or  resection  of  the  ribs.” 

Forlanini,  according  to  Robinson,  reports  two  complete  cures  by  the 
nitrogen  injection  treatment,  and  it  would  seem  to  be  an  excellent  thing  to 
try,  as  it  has  been  used  so  successfully  in  cases  of  pulmonary  tuberculosis 
with  cavities,  and  is  practically  free  from  risk.  In  one  case  in  which 
the  patient  had  a  hectic  fever,  profuse  sweating,  marked  emaciation,  with 
about  300  c.c.  daily  of  most  foul  sputum,  the  writer  gave  great  relief  by 
artificial  pneumothorax.  The  temperature  became  normal,  the  sputum 
almost  ceased  and  the  patient  gained  7  pounds  a  week,  and  a  year  later 
wrote  that  he  was  practically  well.  The  presence  of  pleural  adhesions 
will  often  make  this  method  of  treatment  impracticable,  it  being  impossible 
to  collapse  the  lung. 

Symptomatic  Treatment.- — The  symptoms  which  call  for  treatment 
are  chiefly  ( a )  emaciation,  (6)  cough,  (c)  profuse  expectoration,  ( d )  fetor. 

Emaciation. — See  Diet. 

Cough. — The  cough  is  a  useful  one  and  seldom  needs  to  be  directly 
treated,  much  less  checked.  It  will,  as  a  rule,  be  a  grave  therapeutic  error 
to  administer  opium  or  its  derivatives  with  the  object  of  lessening  it. 
But  often,  in  addition  to  the  bronchiectasis,  there  exists  a  more  or  less 
generalized  catarrh  of  the  respiratory  tract,  which  keeps  up  a  frequent 
and  (partly  at  least)  useless  cough,  and  in  such  cases  soothing  remedies 
(even  containing  opium  in  small  amounts)  are  indicated. 

Fetor. — The  most  reliable  remedy  for  lessening  the  fetor  of  the 
sputum  is  creosote.  The  drug  may  be  inhaled  in  various  ways,  or  it  may 
be  given  internally. 

Creosote  Bath. — The  creosote  vapor  bath,  as  originally  suggested  by 
Arnold  Chaplin,  is  probably  the  most  efficacious  medicinal  treatment  of 
bronchiectasis  known.  The  details  of  this  method,  as  given  by  Godlee  and 
Fowler,  are  as  follows: 

A  small  room  should  be  set  apart  for  the  purpose,  and  should  be 
cleared  of  furniture,  except  such  articles  as  wooden  chairs  and  a  table. 
In  order  to  prevent  the  vapor  of  the  creosote  from  penetrating  them,  the 
patient  should  have  over  his  clothes  a  garment  with  sleeves  shaped  some¬ 
what  like  a  smock  frock.  The  eyes  should  be  protected  by  well-fitting 
goggles  similar  to  those  worn  by  Alpine  climbers  when  on  the  snow,  or  a 
mask  may  be  worn,  made  of  surgical  strapping,  with  two  watch  glasses 
between  the  adherent  surfaces  corresponding  in  position  with  the  eyes,  and 
tied  with  tapes  at  the  back  of  the  head.  Plugs  of  cotton  wool  should  be 
inserted  in  the  nostrils.  Women  should  cover  the  hair  with  a  cap  similar 
to  that  used  when  bathing.  Ordinary  commercial  creosote  should  be 
poured  into  a  metal  saucer  on  a  ringed  iron  tripod,  and  the  saucer  heated 
by  a  spirit  lamp  placed  under  it.  If  the  floor  is  of  wood,  the  tripod  should 
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be  placed  upon  a  large  flat  stone  slab,  as  the  creosote  may  run  over  the 
edge  of  the  saucer.  As  the  creosote  is  heated  dense  fumes  rise  and  fill 
the  room.  The  effect  upon  the  patient  is  to  produce  violent  cough  attended 
with  profuse  expectoration,  nearly  two-thirds  of  the  daily  amount  being 
often  expectorated  during  a  bath.  Vomiting  may  follow  the  cough.  The 
process  is  certainly  not  a  pleasant  one,  but  it  is  remarkable  how  quickly 
the  patients  become  accustomed  to  it.  They  usually  state  that  the  breath¬ 
ing  is  much  freer  after  the  bath,  and  that  they  enjoy  a  much  longer 
interval  of  almost  complete  freedom  from  cough  and  expectoration.  At 
first  the  bath  may  be  given  on  alternate  days  for  fifteen  to  twenty  minutes, 
but  when  the  patient  has  become  accustomed  to  the  treatment  the  bath  may 
be  given  daily,  and  the  duration  gradually  increased  to  an  hour  or  an  hour 
and  a  half.  In  severe  cases  it  may  be  well  to  give  the  bath  twice  daily. 
Under  such  treatment  the  fetor  may  disappear  within  a  short  time,  but  this 
does  not  always  follow.  In  some  cases  the  quantity  of  expectoration 
greatly  decreases ;  in  others  it  is  little  affected.  The  treatment  should  be 
persisted  in  for  several  months.  There  is  often  a  marked  increase  in 
weight  under  its  use. 

Short  of  the  creosote  bath,  great  benefit  may  accrue  from  inhalations 
of  creosote  from  some  special  inhaler,  such  as  that  recommended  by  Burney 
Yeo.  A.  McPhedran  speaks  of  a  case  which  was  successfully  treated 
by  the  inhalation  of  creosote  from  a  nebulizer  operated  by  compressed 
air.  The  case  followed  influenza. 

Many  other  aromatic  inhalations  may  be  used  with  the  same  object, 
especially  menthol  and  eucalyptus,  as  in  the  following: 

U  Menthol  1  part 

Eucalyptol  2  parts 

Benzoinol  3  parts 

Misce,  fiat  mistura. 

Sig.  To  be  inhaled  from  a  handkerchief  or  from  an  inhaler. 

Oxygen. — W.  H.  Herringham  suggests  the  inhalation  of  oxygen  from 
a  Dr.  George  Stoker’s  inhaler.  It  should  be  used  for  six  hours  daily. 
Great  improvement  may  result.  He  describes  a  case  in  which  this  treat¬ 
ment  was  alternated  with  the  creosote  vapor  bath,  and  the  patient  improved 
much  more,  both  as  regards  the  fetor  and  the  quantity  of  expectoration, 
under  the  oxygen  than  under  the  creosote.  A  point  in  favor  of  the  oxygen 
is  that  it  is  much  less  unpleasant  than  is  the  creosote.  The  best  way  of 
using  oxygen  is  by  the  oxygen  chamber  with  which  some  hospitals  are  now 
provided,  but  it  can  be  quite  well  given  through  a  soft  catheter  placed  in 
one  nostril.  These  various  inhalations  should  be  used  just  after  the  patient 
has  more  or  less  emptied  his  air  passages  by  coughing. 

Expectorants. — Taken  internally  the  aromatic  expectorants  have  some 
action  in  lessening  the  fetor  and  diminishing  the  quantity  of  expectoration. 
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Creosote,  terebene,  and  guaiacol  carbonate  are  the  ones  chiefly  used 
here.  1 

Creosote  should  be  given  in  small  doses,  gradually  increased  as  the 
patient  can  stand  it.  It  may  be  given  in  capsule  form  or  in  a  mixture, 
and  is  often  well  combined  with  cod-liver  oil.  Two  drops  thrice  daily  is  a 
sufficient  initial  dose. 

Terebene  is  well  given  in  capsules  containing  5  to  10  drops,  or  it  may 
be  administered  as  the  haustus  of  the  Victoria  Park  Hospital.  This  is 
made  up  as  follows: 

3J  Terebeni  10  min.  0.65  c.c. 

Mucilaginis  tragacanthae 

Glycerini  aa  1  dr.  4.00  c.c. 

Aquae  cinnamomi  ad  1  oz.  30.00  c.c. 

Misce,  fiat  mistura. 

Sig.  Thrice  daily  after  meals. 

The  guaiacol  carbonate  should  be  given  in  5  to  10-gr.  doses  (0.35  to 
0.65  gm.)  thrice  daily,  or  even  every  four  hours,  and  will  soon  make  itself 
evident  in  the  breath. 

Vivian  Poore  suggested  the  use  of  garlic  and  reported  very  favorably 
upon  it.  A  clove  of  garlic  is  chopped  up  and  mixed  with  beef  tea  or 
given  in  capsules.  The  essential  oil  of  garlic  ( oil  of  allyl)  may  be  given  in 
drop  doses  in  capsules  thrice  daily  instead,  and  soon  causes  the  char¬ 
acteristic  odor  in  the  breath.  Myrtol  has  been  advocated  in  the  treatment  of 
putrid  bronchitis  and  bronchiectasis.  It  is  a  volatile  oil  obtained  from  the 
leaves  of  the  common  myrtle,  and  when  taken  internally  is  eliminated 
chiefly  by  the  respiratory  tract,  and  acts  as  an  antiseptic  and  deodorant. 
It  may  be  given  in  capsules  containing  2  minims  (0.12  c.c.)  taken  fre¬ 
quently.  If  the  sputum  be  thick  and  tenacious  and  is  only  brought  up 
with  difficulty,  iodid  of  potassium  is  of  value.  It  should  be  given  in 
doses  of  3  to  5  gr.  (0.2  to  0.3  gm.)  thrice  daily.  An  alkaline  aromatic 
draught  taken  first  thing  in  the  morning  is  useful  in  thinning  the  sputum 
and  thus  allowing  of  it  being  got  rid  of  more  easily.  Such  a  one  as  that 
mentioned  under  Chronic  Bronchitis  is  a  good  one. 

Injections. — Intratracheal  injections  have  been  much  employed  in  this 
condition.  They  were  first  introduced  by  A.  Rosenburg  for  tuberculosis 
of  the  lungs  and  larynx.  In  1886  Sehrwald  and  Reichert,  by  experiments 
on  dogs,  calves,  and  sheep  showed  that  fluids  so  injected  made  their  way 
into  the  finest  bronchioles.  Sehrwald’s  conclusions  were:  (1)  that  large 
quantities  of  fluid  could  be  injected  without  discomfort;  (2)  that  the 
fluids  not  only  passed  into  the  alveoli,  permeating  the  surrounding 
structures,  but  also  reached  the  peribronchial  and  pleural  fibrous  struc¬ 
tures  and  even  penetrated  the  cartilages;  (3)  that  the  lungs  absorb  more 
actively  than  does  the  digestive  tract,  or  even  the  subcutaneous  tissues,  the 
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rapidity  of  absorption  depending  upon  the  extent  of  the  absorbing  surface 

so  much  so,  indeed,  that  the  lung  of  a  dog  can  absorb  four  times  its  own 
weight  in  less  than  five  days;  (4)  that  medicines  thus  introduced  act  in 
smaller  doses  and  more  rapidly  than  when  introduced  in  any  other  way. 

A  formula  frequently  used  for  injection  is  the  following: 

If  Menthol  10  parts 

Guaiacol  2  parts 

Olive  oil  88  parts 

A  dram  to  be  injected. 

Colin  Campbell  improved  the  method  by  employing  Price’s  distilled 
glycerin  instead  of  olive  oil.  Other  glycerins  are  too  irritating  for  use. 
Menthol  and  guaiacol  have  been  most  used  in  this  way,  but  more  recently 
Campbell  has  substituted  izal.  He  generally  empties  a  syringe  holding 
100  minims  (6.5  c.c.)  at  one  squirt  and  repeats  this  two  or  three  times 
at  each  sitting.  As  much  as  3  ounces  (100  c.c)  may  be  given  in  a  day. 
Colin  Campbell’s  method,  as  quoted  by  William  Ewart,  is  as  follows: 

“The  tube  should  be  passed  rapidly  into  the  larynx,  and  should  fit  the 
curve  at  the  base  of  the  tongue  and  lie  lightly  against  it,  thus  fixing  the 
epiglottis  and  preventing  spasm.  The  squirt  should  be  delivered  like 
lightning — either  with  inspiration,  or  during  a  slightly  prolonged  interval 
following  expiration.  If  the  operation  be  properly  performed,  the  taste 
of  the  fluid  injected  should  not  be  perceived  by  the  patient,”  neither  is 
there  cough,  pain,  or  asphyxia.  The  daily  use  of  such  injections  may 
produce  a  great  improvement  in  the  degree  of  fetor  and  the  quantity  of 
expectoration. 

BRONCHIAL  ADENITIS 

Inflammation  of  the  bronchial  glands,  as  a  sequel  to  acute  infections  of 
the  lungs  and  bronchi,  is  very  common.  It  is  specially  apt  to  occur  in 
children  as  a  complication  of  bronchopneumonia  and  bronchitis.  It  is 
also  an  almost  constant  accompaniment  of  whooping-cough ;  in  fact,  the 
spasms  in  this  disease  have  been  attributed  to  the  enlargement  of  the 
glands,  although  with  little  evidence.  In  measles  and  influenza  the  con¬ 
dition  is  common.  The  adenitis  complicating  these  acute  infections  as  a 
rule  clears  up  completely  in  time  and  does  not  call  for  any  special  treat¬ 
ment.  But  in  the  tuberculosis  of  children  involvement  of  the  bronchial 
glands  is  extremely  common  and  may  be  of  serious  and  even  fatal  import. 

Therapy. — The  treatment  of  the  latter  is  largely  that  of  tuberculosis 
in  general,  and  may  be  summed  up  as  the  placing  of  the  patient  in  the 
best  possible  environment  for  the  raising  of  his  general  health  and  conse¬ 
quent  resisting  power.  Fresh  air  and  abundance  of  good  and  nourishing 
food  are  essential.  Residence  at  the  seaside  is  of  the  greatest  and  almost 
specific  value  in  this  condition  of  tuberculous  adenitis  and  should  be 
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insisted  on  whenever  possible.  The  sea  air,  in  some  not  clearly  understood 
way,  helps  these  patients  to  a  very  marked  degree.  Adolphe  d’E  spine,  of 
Geneva,  published  several  years  ago  a  list  of  119  cases  of  recognizable 
enlargement  of  the  bronchial  glands,  all  treated  with  eight  months’  resi¬ 
dence  at  the  seaside,  with  a  cure  both  local  and  general  in  55  cases,  that  is, 
46  per  cent.  In  54  children  the  physical  signs  of  enlargement  remained, 
but  the  general  health,  often  seriously  impaired,  had  been  reestablished. 
The  value  of  sea  air  has  also  recently  been  emphasized  by  L.  W.  Ely, 
the  heading  of  his  article  itself  being  suggestive,  namely,  “Treatment  of 
Cervical  Tuberculous  Adenitis  at  Sea  Breeze  Hospital (The  italics  are 
ours).  Rollier  speaks  enthusiastically  on  the  curative  effect  of  heliotherapy 
in  these  cases.  X-ray  treatment  has  also  proved  of  value. 

Iron,  especially  in  the  form  of  the  syrup  of  the  iodid,  is  generally 
useful,  and  cod-liver  oil  is  always  indicated  during  the  cold  months,  when 
it  can  be  taken.  It  will  be  found  that  where  a  child  cannot  take  emulsions 
he  will  take  the  pure  oil  quite  well.  There  often  seems  to  be1  a  craving  in 
these  tuberculous  children  for  fat,  which  the  oil  appears  to  meet. 

Tuberculin  finds  a  very  hopeful  field  in  these  cases  of  adenitis,  and  a 
course  of  it  is  the  best  thing  possible  in  the  way  of  active  interference. 

Commencing  with  a  very  small  dose  of  the  old  tuberculin,  say 
1/20,000  mg.,  it  should  be  administered  once  a  week,  and  as  a  rule 
the  dose  should  be  doubled  each  time.  If  there  be  any  local  or  general 
reaction,  then  the  dose  is  probably  too  large,  although  it  should  be  said 
here  that  recently  some  authorities  are  advocating  these  larger  doses. 
Care  should  be  taken  not  to  give  a  further  injection  while  any  reaction 
is  present.  There  are  now  many  tuberculins  each  having  its  advocates. 
The  course  of  treatment  should  last  for  several  months.  Carmalt  Jones 
recently  gives  the  results  of  this  treatment,  in  tuberculous  glands  generally, 
as  carried  out  at  the  Westminster  Hospital,  London.  There  were  79 
cases  treated,  and  of  these  27  were  cured,  22  much  improved,  18  better, 
8  unchanged,  and  4  worse.  He  says  that  “in  any  average  8  cases,  in  which 
inoculation  is  adopted  (with  correct  dosage),  5  will  probably  show  marked 
improvement,  of  whom  2  or  3  will  be  cured;  2  will  probably  improve 
slightly,  and  1  or  2  will  fail.  The  best  results  are  in  young  children  and 
in  young  adults  between  fifteen  and  twenty-five.  The  worst  results  come 
between  ten  and  fifteen  years.” 

As  a  rule,  the  tuberculin  should  be  given  hypodermically,  although 
some  workers,  for  example,  A.  C.  Latham,  think  that  it  acts  as  well  when 
given  by  the  mouth  and  S.  Solis-Cohen  confirms  this. 

The  bovine  type  of  the  disease,  to  which  class  these  cases  mostly  belong, 
seems  specially  amenable  to  the  human  type  of  tuberculin.  This  point  is 
brought  out  by  Nathan  Raw.  He  commences  with  1/10,000  mg.  of 
Koch’s  old  tuberculin  and  doubles  the  dose  each  week  until  1/10  mg. 
is  reached,  beyond  which  he  never  goes.  If  the  case  requires  it,  he  begins 
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a  second  course,  after  a  short  interval,  this  time  commencing  with  a 
larger  dose  and  therefore  more  quickly  reaching  the  maximum.  Under 
the  tuberculin  treatment,  which,  of  course,  should  only  accompany  all 
other  necessary  therapy,  cervical  glands  may  be  seen  to  improve  very 
rapidly  and  the  less  easily  observed  bronchial  ones  may  he  presumed  to 
follow  the  same  course. 
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FOREIGN  BODIES  IN  THE  BRONCHI 


Chevalier  Jackson 


Foreign  bodies  in  the  bronchi  have  for  too  long  a  time  been  considered 
curiosities  of  medicine  rather  than  diagnostic  possibilities  for  exclusion 
in  every  acute  or  chronic  case  of  pulmonary  disease.  In  most  of  their 
many  phases,  foreign  body  pathology  and  symptomatology  so  closely 
simulate  pulmonary  disease  of  other  than  foreign  body  origin,  that  unless 
the  practitioner  is  alert  to  the  possibilities  of  foreign  body  origin,  treat¬ 
ment  will  be  unsuccessful,  and  prognosis  grave.  Illustrative  of  this,  it 
may  be  stated  that  of  1,170  cases  of  foreign  body  at  the  Bronchoscopic 
Clinic,  the  presence  of  a  foreign  body  as  the  primary  etiologic  factor  had 
been  overlooked  in  102  cases,  the  foreign  body  having  been  present  for 
periods  ranging  from  one  month  to  thirty-six  years.  In  some  instances 
the  patient  had  been  in  the  care  of  as  many  as  twenty  physicians,  none  of 
whom  suspected  a  foreign  body  (Fig.  1). 

Pathology  of  Foreign  Bodies  in  the  Bronchi. — The  pathologic 
changes  taking  place  after  the  lodgment  of  a  foreign  body  in  a  bronchus 
depend  chiefly  upon  two  factors:  namely,  (1)  the  degree  of  obstruction 
to  aeration  and  drainage,  and  (2)  the  character  of  the  foreign  body. 
A  metallic  foreign  body,  if  non-obstructive,  will  remain  in  the  lungs  many 
months  without  producing  enough  pus  or  secretion  to  cause  a  symptom  or 
a  rale.  A  foreign  body  of  this  character  produces  only  a  strictly  local 
inflammation,  of  mild  degree,  and  associated  with  so  little  suppuration 
as  to  suggest  a  germicidal  effect  due  to  electrical  or  chemical  phenomena 
incident  to  corrosion.  As  corrosion  proceeds,  however,  the  surface  of  the 
foreign  body  becomes  rougher,  and  hence  more  and  more  irritating  mechan¬ 
ically  by  the  trauma  inflicted.  When,  after  the  lapse  of  months,  possibly 
years,  the  local  accumulation  of  inflammatory  products  increases  to  such 
an  extent  that,  in  combination  with  the  bulk  of  the  foreign  body,  it 
obstructs  drainage  and  aeration  of  the  lung  tributary  to  the  invaded 
bronchus,  extensive  and  relatively  rapid  destructive  changes  take  place. 
Even  in  these  cases,  however,  the  pathologic  processes  are  of  a  less  aggres¬ 
sive  character  than  those  seen  in  the  suppuration  following  ordinary  pul- 
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monary  diseases  such  as  influenza  and  lobar  pneumonia.  A  good  illustra¬ 
tion  of  the  slow  progress  in  cases  of  non-obstructive  metallic  foreign 
body  is  shown  in  Figures  1  and  2. 

Glass,  pebbles,  ivory,  hard  rubber,  and  other  smooth,  hard,  insoluble 
substances,  produce  very  little  reaction  unless  obstructive.  In  one  case 
at  the  Bronchoscopic  Clinic,  a  woman  had  had  a  glass  collar  button  in 
her  lung  since  childhood  (twenty-six  years).  Quite  a  number  of  years  had 


Fig.  1. — Case  No.  Fbdy.  726.  Roentgenogram  Showing  Shawl  Pin  in  Lung  of  a 
Woman  Aged  41  Years.  This  pin  produced  a  complete  tuberculous  syndrome, 
including  copious  hemoptysis.  Sojourn  of  foreign  body  about  28  years.  Pin 
removed  through  the  mouth  in  3  minutes  and  25  seconds  by  bronchoscopy  under 
local  anesthesia.  Complete  recovery  followed. 

elapsed  before  severe  lung  suppuration  became  manifest,  though  when 
admitted  she  was  almost  moribund.  The  collar  button  was  removed 
through  the  mouth,  and  the  patient  made  a  perfect  recovery,  weighing 
182  pounds  two'  years  later.  We  have  had  many  similar  cases. 

In  marked  contrast  to  metallic  foreign  bodies  are  vegetable  substances, 
such  as  nut  kernels,  maize,  apple  seeds,  fruit-pulp,  and  seeds  of  all  kinds. 
It  is  worthy  of  note  that  so  septic  a  thing  as  a  bone,  quickly  becoming 
putrid,  will,  if  non-obstructive,  give  rise  to  much  less  local,  and  no  general 
reaction,  while  a  peanut  kernel  or  a  grain  of  corn  will  produce  in  a  few 
days,  in  children,  a  violent  and  diffuse  bronchitis. 
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Arachidic  Bronchitis. — This  is  the  name  given  by  the  author  to  a 
definite  disease  produced  by  the  aspiration  into  the  bronchi  of  vegetable 
substances,  especially  peanut  kernels,  of  which  over  100  cases  have  come  ' 
to  the  Bronchoscopic  Clinic.  Kernels  of  maize,  heads  of  grasses,  nut 
kernels,  Job’s  tears,  prune  and  cherry  pits,  and  various  other  seeds,  pro¬ 
duce  the  same  reaction  and  symptoms,  but  the  most  frequent  offender  has 
been  the  peanut  kernel. 


Fig.  2. — Case  INo.  Fbdy.  1085.  Koentgenogram  Showing  a  Safety  Pin  in  the  Lung 
of  a  Woman  Aged  46  Years.  The  pin  had  been  in  the  lung,  overlooked,  for  36 
years.  It  was  removed  bronchoscopically  through  the  mouth  under  local  anes-, 
thesia  in  19  minutes,  7  seconds.  Perfect  recovery.  (From  Medical  Clinics  of 
North  America,  January,  1923,  W.  B.  Saunders  Co.) 

The  pathologic  changes  consist  of  a  violent,  diffuse,  laryngotracheo- 
bronchitis,  with  intense  congestion  and  flooding  of  the  tracheobronchial 
tree,  the  violence  of  the  process  being  in  inverse  ratio  to  the  age  of  the 
child.  Adults  seem  to  react  but  slightly,  while  an  infant  will  be  very  ill 
of  toxemia  and  deficient  ventilation  of  the  lung,  the  obstruction  being  by 
both  secretion  and  mucosal  swelling.  As  the  disease  progresses,  the  secre¬ 
tions  become  thicker,  and,  if  not  removed  by  bronchoscopy,  plugs  of 
secretion  may  cause  death  by  mechanical  obstruction.  Toxemia  may  be 
fatal  in  degree,  but  more  often  death  is  due  to  occlusion.  In  children 
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under  two  years  of  age,  the  subglottic  edema  which  always  accompanies 
the  tracheobronchitis  may  asphyxiate  the  patient  if  the  condition  is  not 
realized,  and  relief  afforded.  The  swelling  of  the  glottic  margins  prevents 
proper  glottic  cooperation  in  the  bechic  cycle,  in  consequence  of  which 
the  patient  may  die  of  autodrownage,  that  is,  he  may  drown  in  his  own 
secretions.  This  has  doubtless  occurred  in  many  unrecognized  cases,  in 
which  pneumonia  has  been  thought  the  cause  of  death  because  of  the 
impaired  percussion  note  at  the  base,  due  to  accumulated  secretions.  True 
“lobar  pneumonia,”  as 
that  term  is  generally  used 
by  internists,  is  seldom  if 
ever  a  sequel  to  foreign 
body  in  the  lung.  “Bron¬ 
chopneumonia”  may  not 
be  quite  so  erroneous  a 
term  in  the  peanut  cases; 
the  essential  difference 
between  the  pathologic 
processes  due  to  foreign 
body  and  those  due  to  pul¬ 
monary  disease  of  other 
origin,  is  the  prompt  dis¬ 
appearance  in  the  foreign 
body  case,  of  all  the  pa¬ 
thology  within  a  few  days, 
in  some  recent  cases  with¬ 
in  a  few  hours,  after  the 
removal  of  the  intruder. 

The  symptomatology  and  treatment  of  arachidic  bronchitis  are  given  in 
subsequent  paragraphs. 

Lung-suppuration. — Lung-suppuration  due  to  prolonged  sojourn  of 
a  foreign,  body  presents  certain  peculiarities.  These  are: 


Fig.  3. — Case  No.  Fbdy.  266.  Roentgenogram  Show¬ 
ing  Brass  Paper  Fastener  in  the  Lung  of  a 
Woman  Aged  23  Years.  (From  Peroral  Endo¬ 
scopy  and  Laryngeal  Surgery  by  Chevalier  Jack- 
son.) 


1.  Foul  and  dark-colored  or  greenish  pus,  indicating  the  presence 
of  saprophytes  and  chromogenic  bacteria. 

2.  Presence  of  an  abundant  bacterial  flora,  without  distinctly  pre¬ 
dominant  organisms. 

3.  Absence  of  bacillus  tuberculosis.  (Many  textbooks  have  stated 
that  prolonged  sojourn  of  a  foreign  body  ends  in  tuberculosis.) 

4.  Presence  of  a  stricture  of  the  bronchus,  the  foreign  body  occupy¬ 
ing  the  lumen  of  the  stricture  in  most  cases. 

5.  The  presence  of  a  cavity  varying  from  a  slight  dilatation  of  the 
bronchus  to  an  abscess  cavity,  though  in  most  instances  the  “cavity”  is 
filled  with  granulation  tissue,  and  usually  its  walls  are  collapsed.  In  rare 
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instances  the  cavity  gapes  on  inspiration  after  removal  of  the  foreign 
body  and  bronchoscopic  aspiration  of  the  pus. 

6.  The  location  of  the  foreign  body  is  usually  at  the  upper  part  of  the 
pathologic  tissue  which  has  resulted  from  its  presence. 


When  the  drainage  from  a  bronchus,  large  or  small,  becomes  obstructed, 
the  secretions  accumulate  below,  and  we  find  the  natural  passages  filled 

with  secretions  which  are, 


or  soon  become,  purulent. 
This  condition  we  have 
fallen  into  the  custom  of 
referring  to  as  “drowned 
lung.”  It  may  give  the 
same  note  as  an  atelectatic 
area,  and  the  two  condi¬ 
tions  may  coexist.  Clini¬ 
cally,  it  differs  from  true 
abscess  in  that  it  may  de¬ 
velop  rapidly,  within  a 
day  or  two  in  some  in¬ 
stances,  and  in  that,  if  re¬ 
lieved  at  once  by  removal 
of  the  foreign  body,  recov¬ 
ery  from  whatever  local 
reaction  may  be  present  is 
almost  always  prompt  and 
complete.  If,  however, 
the  area  of  “drowned 
lung”  is  not  relieved  by 
the  removal  of  the  foreign 
body  from  the  bronchus, 
the  bacteria,  become  active 
in  the  pent-vip  secretions; 
the  saprophytes  decompose  the  secretions  into  irritant  products,  the  toxins 
and  other  products  of  bacterial  activity,  together  with  the  inflammation, 
result  in  destruction  of  the  cilia,  the  epithelium,  then  the  subepithelial 

+iaanp  n  n  rl  flip  ■nprirdinnrl  vinm  •  n-P  ^  -  "I  _  _  • 


Fig.  4. — Same  case  as  in  Fig.  3.  Seven  Years  after 
Peroral  Bronchoscopic  Removal  of  Brass  Paper 
Fastener  That  Had  Been  in  the  Lung  Seven 
Years.  There  are  no  more  pathologic  shadows  than 
are  usual  in  the  average  individual  of  the  same 
age.  No  expectoration  or  other  pulmonary  symp¬ 
tom  remained  after  the  few  months  of  convalescence 
required  for  the  suppuration  to  cease. 


tissue,  and  the  perichondrium;  the  cartilage  of  the  rings  dies  away,  leaving 
a  cavity.  Across  such  a  cavity  may  be  stretched  bands  of  tissue,  often 
branched ;  these  may  be  bronchi,  vessels  or  fibrous  tissue. 

One  very  striking  feature  of  pulmonary  abscess  due  to  foreign  body 
is  that  practically  all  cases  recover  promptly  after  removal  of  the  foreign 
body,  with  no  treatment  other  than  an  outdoor  rest  regime.  This  strong 
tendency  to  recover,  as  compared  with  cases  of  postpneumonic  and  post¬ 
influenzal  abscess  points  to  a  different  pathologic  process.  At  the  Broncho- 
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scopic  Clinic,  out  of  the  116  traceable  cases  of  lung-suppuration  due  to 
the  sojourn  of  a  foreign  body  for  periods  of  from  one  month  to  thirty-six 
years,  110  are  alive  and,  of  the  110,  all  of  those  bronchoscoped  prior  to 
one  year  ago  are  in  good  health.  These  are  long  sojourn  cases.  In  cases 
of  recently  aspirated  foreign  bodies  there  have  been  recoveries  in  98.3 
per  cent. 


Fig.  5. — Case  No.  Fbdy.  1095.  Roentgenograms,  Anteroposterior  and  Lateral,  of 
a  Child  Aged  23  Months,  Showing  Pulmonary  Abscess  Caused  by  the  Unknown 
Presence  of  a  Screw  for  20  Months.  Removed  bloodlessly  by  bronchoscopy 
through  the  mouth,  without  anesthesia  general  or  local,  in  3  minutes  and  16 
seconds.  (Films  by  Dr.  Willis  F.  Manges.)  (From  Medical  Clinics  of  North 
America,  January,  1923,  W.  B.  Saunders  Co.) 


SYMPTOMATOLOGY,  DIAGNOSIS,  AND  TREATMENT  OF 
FOREIGN  BODY  IN  THE  AIR  PASSAGES 

S  VMPTOMATOLOGY 

From  an  experience  of  over  1,000  cases  of  foreign  body  in  the 
air  and  food  passages,  the  author  has  worked  out  a  plan  of  procedure 
to  be  pursued  in  every  case  of  suspected  foreign  body;  and  foreign  body 
should  be  suspected  in  every  case  of  acute  or  chronic  disease  of  the  larynx, 
trachea,  or  lungs.  This  plan  has  been  taught  for  many  years  to  the 
physicians  and  surgeons  who  have  taken  the  author’s  courses  in  bronchos¬ 
copy  and  esophagoscopy,  and  has  been  modified  by  the  collective  experi¬ 
ence  of  all  the  pupil-physicians  who  have  taken  these  courses.  The  follow- 
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in g  is  the  resume  of  the  symptomatology  and  diagnosis  of  foreign  body 
in  the  air  and  food  passages  that  is  given  to  every  pupil-physician  coming 
for  instruction  to  the  Bronchoscopic  Clinic.  Laryngeal  and  esophageal 
diagnosis  are  both  included,  since  the  diagnosis  is  often  a  matter  of 
differentiation  between  esophageal  and  tracheobronchial  lodgment  of  a 
foreign  body,  both  laryngeal  and  esophageal  lodgment  often  producing 
bronchial  symptoms. 

Initial  Symptoms. — The  most  important  initial  symptoms  are  chok¬ 
ing,  gagging,  coughing  and  wheezing,  often  followed  by  a  symptomless 
interval.  A  foreign  body  may  be  in  the  larynx,  trachea,  bronchi,  nasal 
chambers,  nasopharynx,  fauces,  tonsil,  pharynx,  hypopharynx,  esophagus, 
stomach,  intestinal  canal,  or  may  have  been  passed  by  bowel,  coughed 
out  or  spat  out,  with  or  without  knowledge  of  the  patient.  Initial  choking, 
etc.,  may  have  escaped  notice  or  may  have  been  forgotten. 

Laryngeal  Foreign  Body. — One  or  more  of  the  following  laryngeal, 
symptoms  may  be  present:  hoarseness,  croupy  cough,  aphonia,  odyn¬ 
phagia,  hemoptysis,  wheezing,  dyspnea,  cyanosis,  apnea,  subjective  sensa¬ 
tion  of  foreign  body.  Croupiness  usually  means  subglottic  Swelling. 
Obstructive  foreign  body  may  be  quickly  fatal  by  laryngeal  impaction 
on  aspiration,  or  on  abortive  bechic  expulsion.  Lodgment  of  a  non-obstruc¬ 
tive  foreign  body  may  be  followed  by  a  symptomless  interval.  Direct 
laryngoscopy  for  diagnosis  is  indicated  in  every  child  haying  laryngeal 
diphtheria  without  faucial  membrane.  (No  anesthetic,  general  or  local, 
is  required.)  In  the  presence  of  laryngeal  symptoms  we  should,  I  think, 
consider  the  following  possibilities : 

1.  A  foreign  body  in  the  larynx. 

2.  A  foreign  body  loose  or  fixed  in  the  trachea. 

3.  Digital  efforts  at  removal. 

4.  Instrumentation. 

5.  Overflow  of  food  into  the  larynx  from  esophageal  obstruction  due 
to  foreign  body. 

6.  Esophagotracheal  fistula  from  ulceration  set  up  by  a  foreign  body 
in  the  esophagus,  followed  by  leakage  of  food  into  the  air-passages. 

7.  Laryngeal  symptoms  may  persist  from  the  trauma  of  a  foreign 
body  that  has  passed  on  into  the  deeper  air  or  food  passages  or  that  has 
been  coughed  or  spat  out. 

8.  Laryngeal  symptoms  (hoarseness,  croupiness,  etc.)  may  be  due 
to  digital  or  instrumental  efforts  at  removal  of  a  foreign  body  that  never 
was  present. 

9.  Laryngeal  symptoms  may  be  due  to  acute  or  chronic  laryngitis, 
diphtheria,  pertussis,  infective  laryngotracheitis  and  many  other  diseases. 

10.  Deductive  decisions  are  dangerous. 

11.  If  the  Roentgen  ray  is  negative,  laryngoscopy  (direct  in  children, 
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indirect  in  adults)  without  anesthesia,  general  or  local,  is  the  only  way  to 
make  a  laryngeal  diagnosis. 

12.  Before  doing  a  diagnostic  laryngoscopy,  preparations  should  he 
made  for  taking  a  swab-specimen  and  for  bronchoscopy  and  esophago- 
scopy. 

Tracheal  Foreign  Body. — (1)  “ Audible  slap,”  (2)  “palpatory  thud,” 
and  (3)  “asthmatoid  wheeze”  are  pathognomonic.  The  “tracheal  flutter” 


Fig.  6. — A  Case  of  Total  Absence  of  the  Cough  Reflex  Despite  the  Presence, 
During  a  Period  of  2  Months,  of  a  Safety  Pin  in  the  Lung  of  a  Woman 
Aged  18  Years.  The  inference  is  that  afferent  bechic  impulses  are  not  generated 
in  this  peripheral  portion  of  the  lung  after  tolerance  is  established.  Productive 
cough  started  2  months  after  aspiration  of  the  pin.  ( Roentgenogram  by  Dr.  James 
F.  Kelly.) 

has  been  observed  by  McCrae.  Cough,  hoarseness,  dyspnea  and  cyanosis 
are  often  present.  Diagnosis  is  by  Roentgen  ray,  auscultation,  palpation, 
bronchoscopy.  The  “asthmatoid  wheeze”  is  heard  with  the  ear  or  stetho¬ 
scope  bell  (McCrae)  at  the  patient’s  open  mouth,  not  at  the  chest  wall. 
Listen  long  for  the  “audible  slap,”  also  heard  at  the  open  mouth.  It  is  the 
name  given  by  the  author  to  the  peculiar  sound  caused  by  the  sudden 
arrest  of  the  foreign  body  by  the  subglottic  narrowing,  during  nature’s 
expiratory  or  bechic  attempt  at  expulsion  of  the  intruder.  When  felt 
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by  tbe  examiner’s  thumb  on  the  trachea  it  constitutes  the  sign  that  the 
author  has  called  the  “palpatory  thud.”  History  of  initial  choking,  gag¬ 
ging,  and  wheezing  is  important  if  elicited,  but  is  valueless  negatively. 

Bronchial  Foreign  Body. — Initial  symptoms  are  coughing,  choking, 
asthmatoid  wheeze,  etc.,  noted  above.  There  may  be  a.  history  of  these 
or  of  tooth  extraction.  At  once,  or  after  symptomless  interval  (Fig.  6), 
cough,  blood-streaked  sputum,  metallic  taste,  or  special  odor  of 
foreign  body  may  be  noted.  Non-obstructive  metallic  foreign  bodies  afford 
few  symptoms  and  few  signs  for  weeks  or  months  (Fig.  7).  Obstructive 
foreign  bodies  cause  atelectasis,  drowned  lung  and  eventually  pulmonary 


Fig.  7. — A  Case  of  Absence  of  Cough  Despite  the  Presence  of  a  Shawl.  Pin  Deep 
in  the  Left  Lower  Lobe  (Patient  a  Girl  Aged  10  Years).  The  apparently 
warranted  inference  is  that  the  periphery  of  the  lung  is  not  a  source  of  afferent 
tussive  impulses.  This  seems  curious  in  view  of  the  fact,  observed  in  this  and 
other  cases  by  Professor  Thomas  McCrae,  that  unilateral  limitation  of  expansion 
without  bronchial  obstruction  indicates  the  presence  of  afferent  non-tussive 
impulses. 


abscess.  Lobar  pneumonia  is  an  exceedingly  rare  sequel.  Vegetable 
organic  foreign  bodies  such  as  peanut  kernels,  beans,  watermelon  seeds, 
and  the  like  cause  at  once  violent  laryngotracheobronchitis  (arachidic 
bronchitis)  with  toxemia,  cough  and  irregular  fever,  the  gravity  and 
severity  being  inversely  to  the  age  of  the  child.  Bones  and  metallic  bodies 
after  months  or  years  produce  changes  which  cause  chills,  fever,  sweats, 
emaciation,  clubbed  fingers,  incurved  nails,  cough,  foul  expectoration, 
hemoptysis  ;  in  fact  all  the  symptoms  of  chronic  pulmonary  sepsis,  abscess 
or  bronchiectasis,  and  many  signs  which  may  suggest  pulmonary  tuber¬ 
culosis.  The  apices,  however,  are  normal  and  bacilli  are  absent  from 
the  sputum. 

It  must  always  be  borne  in  mind  that  a  foreign  body  lodged  in  the 
esophagus  may  present  many  of  the  signs  of  bronchial  foreign  body.  This 
is  caused  in  two  ways: 
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(a)  A  foreign  body  in  the  esophagus  by  the  obstruction  to  swallowing 
may  cause  foods,  liquids  and  saliva  to  overflow  into  the  larynx  whence  they 
are  aspirated  into  the  lungs. 

( b )  A  foreign  body  lodged  in  the  esophagus  may  in  time  ulcerate  its 
way  into  the  trachea  producing  a  fistula  through  which  food,  liquids  and 
saliva  leak  directly  into  the  lower  air  passages.  The  symptoms  of  pul¬ 
monary  disease  are  violent  in  either  form,  and  if  the  foreign  body  is  not 
removed,  death  quickly  follows. 


Diagnosis 

The  Roentgen  Ray. — The  Roentgen  ray  is  the  most  valuable  diagnos¬ 
tic  means;  but  careful  notation  of  physical  signs  by  an  expert  is,  in  all 
cases,  essential.  Expert  ray  work  will  show  all  metallic  foreign  bodies  and 
many  of  less  density,  such  as  teeth,  bones,  shells,  buttons,  etc.  If  the  ray 
is  negative,  a  diagnostic  bronchoscopy  should  be  done  in  all  cases  of  unex¬ 
plained  bronchial  obstruction. 

Peanut  kernels,  maize,  watermelon  seeds,  and  other  vegetable  sub¬ 
stances  in  the  bronchi  produce  obstructive  emphysema  of  the  invaded  side. 
Fluoroscopy  shows  the  diaphragm  flattened,  depressed,  and  of  less  ex¬ 
cursion  on  the  invaded  side ;  at  the  end  of  expiration,  the  heart  and  medi¬ 
astinal  wall  move  over  toward  the  uninvaded  side,  and  the  invaded  lung 
becomes  less  dense  than  the  uninvaded  lung,  from  trapping  of  the  air  by 
the  expiratory,  valvelike  effect  of  obliteration  of  the  “forceps  spaces”  that 
during  inspiration  afford  air  ingress  between  the  foreign  body  and  the 
swollen  bronchial  wall.  This  partial  obstruction  causes  obstructive  em¬ 
physema,  which  must  be  distinguished  from  compensatory  emphysema,  in 
which  the  ballooning  is  in  the  unobstructed  lung,  because  its  fellow  is 
wholly  out  of  function  through  complete  “corking”  of  the  main  bronchus 
of  the  invaded  side  (Figs.  8  and  9).  The  phenomenon  of  obstructive  em¬ 
physema,  first  discovered  by  Iglauer,  has  been  developed  by  Manges  to  such 
a  high  degree  of  perfection  that  he  has  been  able  in  over  100  cases  to  tell  me 
with  absolute  accuracy  that  a  peanut  kernel  or  a  grain  of  maize  or  other 
nonopaque  vegetable  substance  was  present  in.  the  lung  at  a  certain  definite 
location  with  reference  to  the  bronchial  tree.  Also,  in  a  number  of  cases 
of  incomplete  removal,  he  has  been  able  to  tell  me  that  a  fragment  re¬ 
mained  behind  and  on  this  information  I  have  done  a  second  bronchoscopy 
and  found  the  remaining  fragment  in  the  location  specified.  The  fluoro- 
scope  is  not  used  during  the  bronchoscopy. 

Physical  Signs. — Secretions,  normal  and  pathologic,  may  shift  from 
one  location  to  another;  the  foreign  body  may  change  position  admitting 
more,  less,  or  no  air,  or  it  may  shift  to  a  new  location  in  the  same  lung  or 
even  in  the  other  lung.  A  recently  aspirated  pin  may  produce  no  signs 
at  all.  The  signs  of  diagnostic  importance  are  chiefly  those  of  partial 


Fig.  8. — Case  No.  Fbdy.  645.  Roentgenogram  Showing  in  the  Right  Hand  Illustra¬ 
tion  a  Small  Electric  Lamp  in  Left  Lung  of  a  Boy  Aged  6  Years.  Left  main 
bronchus  tightly  “corked.”  Lamp  in  situ  six  days;  left  lung  atelectatic;  right 
lung  emphysematous  (compensatory  emphysema).  Mediastinum  displaced  to  ate¬ 
lectatic  side.  These  changes  were  demonstrable  by  physical  signs.  Lamp  was 
removed  without  anesthesia  in  1  minute  9  seconds.  Roentgenogram  at  the  left 
was  taken  10  minutes  after  removal,  and  shows  air  beginning  to  enter  the  col¬ 
lapsed  lung.  Recovery  complete  in  24  hours.  Symptoms:  fever,  cough,  dyspnea, 
distress.  At  first  thought  to  be  pneumonia.  Physical  signs:  Greatly  limited 
expansion  on  the  left  side.  Impaired  resonance  above  and  flatness  below  t}ie 
fourth  rib,  front  and  back.  Breath  sounds  intensely  tubular,  with  few  fine 
crackling  rales  above  fourth  rib.  Below  breath  sounds  very  distant  and  vocal 
resonance  much  diminished.  Right  side  of  chest  hyperresonant,  with  harsh  breath 
sounds  and  numerous  loud  harsh  rales.  (Plates  by  Arthur  C.  Sender.) 


Fig.  9.  Expiratory  \alvelike  Bronchial  Obstruction  by  Non-radiopaque  For¬ 
eign  Body,  Producing  an  Acute  Obstructive  Emphysema.  Peanut  kernel  in 
right  main  bronchus.  Note  (a)  depression  of  right  diaphragm;  (b)  displace¬ 
ment  of  heart  and  i  ediastinum  to  left;  (c)  greater  transparency  of  the  invaded 
side.  (Roentgenogram  by  Dr.  Willis  F.  Manges.)  (From  Bronchoscopy  and 
Esophagoscopy  Textbook ,  W.  B.  Saunders  Co.) 
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or  complete  bronchial  obstruction,  though  a  non-obstructive  foreign  body, 
a  pin,  for  instance,  may  cause  limited  expansion  (McCrae)  or,  rarely,  a 
peculiar  rale  or  a  peculiar  auscultatory  sound.  The  most  nearly  charac¬ 
teristic  physical  signs  are: 

1.  Limited  expansion. 

2.  Decreased  vocal  fremitus. 

3.  Impaired  percussion  note. 

4.  Diminished  intensity  of  breath-sounds  distal  to  the  foreign  body. 

Complete  obstruction  of  a  bronchus  followed  by  drowned  lung  adds 
absence  of  vocal  resonance  and  vocal  fremitus,  thus  often  leading  to  an 
erroneous  diagnosis  of  empyema.  Varying  grades  of  tympany  are  ob¬ 
tained  over  areas  of  obstructive  or  compensatory  emphysema.  With  com¬ 
plete  obstruction  there  may  be  tympany  from  collapsed  lung  for  a  time. 
Rales  in  case  of  complete  obstruction  are  usually  most  intense  on  the  un¬ 
invaded  side.  In  partial  obstruction  they  are  most  often  found  on  the 
invaded  side  distal  to  the  foreign  body,  especially  posteriorly,  and  are 
often  most  intense  at  the  site  corresponding  to  that  of  the  foreign  body.  A 
foreign  body  at  the  bifurcation  of  the  trachea  may  give  signs  in  both  lungs. 
Early  in  a  foreign  body  case,  diminished  expansion  of  one  side,  with 
dulness,  may  suggest  pneumonia  in  the  affected  side;  but  the  decreased 
vocal  fremitus  and  the  diminished  breath-sounds  with  absence  of  or  de¬ 
creased  vocal  resonance,  and  absence  of  typical  tubular  breathing  should 
soon  exclude  this  diagnosis.  Bronchial  obstruction  in  pneumonia  is  ex¬ 
ceedingly  rare.  As  stated  by  McCrae : 

“There  is  no  one  description  of  physical  signs  which  covers  all  cases. 
If  the  student  will  remember  that  complete  obstruction  of  a  bronchus  leads 
to  a  shutting  off  of  this  area,  there  should  be  little  difficulty  in  understand¬ 
ing  the  signs  present.  The  diagnosis  of  empyema  may  be  made,  but  the 
outline  of  the  area  of  dulness,  the  fact  that  there  is  no  shifting  dulness 
and  the  greater  resistance  which  is  present  in  empyema  nearly  always 
clear  up  any  difficulty  promptly.  The  absence  of  the  frequent  change  in 
the  voice  sounds,  so  significant  in  an  early  small  empyema,  is  of  value.  A 
large  empyema  should  give  no  difficulty.  If  difficulty  remains,  the  use  of 
the  needle  should  be  sufficient.  In  thickened  pleura,  vocal  fremitus  is  not 
entirely  absent,  and  the  breath-sounds  can  usually  be  heard,  even  if  dimin¬ 
ished.  In  case  of  partial  obstruction  of  a  bronchus,  it  is  evident  that  air 
will  still  be  present,  hence  the  dulness  may  he  only  slight.  The  presence 
of  air  and  secretion  will  probably  result  in  the  breath-sounds  being  some¬ 
what  harsh,  and  will  cause  a  great  variety  of  rales,  principally  coarse,  and 
many  of  them  bubbling.  Difficulty  may  be  caused  by  signs  in  the  other 
lung  or  in  a  lobe  other  than  the  one  affected  by  the  foreign  body.  If  it  is 
remembered  that  these  signs  are  likely  to  be  only  on  auscultation,  and  to 
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consist  largely  in  the  presence  of  rales,  while  the  signs  in  the  area  supplied 
by  the  affected  bronchus  will  include  those  on  inspection,  palpation  and 
percussion,  there  should  be  little  difficulty. ” 

Esophageal  Foreign  Body.1 — After  initial  choking  and  gagging,  or 
without  these,  there  may  be  a  subjective  sense  of  a  foreign  body,  constant 
or,  more  often,  on  swallowing.  Odynphagia  and  dysphagia  or  aphagia 
may  or  may  not  be  present.  Hematemesis  and  fever  may  occur  from  the 
foreign  body  or  from  rough  instrumentation.  Symptoms  referable  to  the 
air-passages  may  he  present  due  to:  (1)  overflow  of  secretions  on  attempts 
to  swallow  through  the  obstructed  esophagus;  (2)  erosion  of  the  foreign 
body  through  from  the  esophagus  into  the  trachea ;  ( 3 )  compression  of  the 
trachea  by  a  large  foreign  body  in  the  esophagus;  or  (4)  trauma  inflicted 
on  the  larynx  during  attempts  at  removal,  digital  or  instrumental,  the 
foreign  body  still  being  present  or  not. 

Diagnosis  is  by  the  Roentgen  ray,  first  without,  then,  if  necessary,  with 
a  capsule  filled  with  an  opaque  mixture.  Elat  objects,  like  coins,  always 
lie  with  their  greatest  diameter  in  the  coronal  plane  of  the  body,  when  in 
the  esophagus ;  in  the  sagittal  plane  when  in  the  trachea.  Lateral,  antero¬ 
posterior,  and  sometimes  also  quartering  roentgenograms  are  necessary. 
One  taken  laterally,  low  down  on  the  neck  but  clear  of  the  shoulder,  will 
often  show  a  bone  not  visible  in  the  anteroposterior  exposure. 

The  foregoing  outline  will  afford  the  reader  a  general  grasp  of  the 
subject.  We  will  now  consider  some  details  at  greater  length. 

The  following  separate  consideration  of  each  class  of  physical  signs  of 
foreign  body  in  the  lung  by  McCrae  is  based  upon  a  relatively  large  ex¬ 
perience  at  the  Bronchoscopic  Clinic. 

Inspection, — In  every  case  seen  by  me  there  has  been  definite  dimin¬ 
ished  expansion  on  the  affected  side.  If  the  foreign  body  has  shifted  from 
one  side  to  the  other,  or  is  situated  at  the  bifurcation  of  the  trachea,  the 
expansion  may  be  decreased  on  both  sides.  In  some  cases  in  which  the 
foreign  body  was  a  pin,  decreased  expansion  was  the  only  sign.  If  the 
foreign  body  has  acted  as  a  valve  and  allowed  air  to  enter  but  not  to 
escape,  the  affected  part  of  the  lung  will  be  distended  and  that  part  of  the 
thorax  be  fuller — but  the  expansion  is  less.  The  extent  of  movement  of 
the  diaphragm  is  important  to  note. 

Palpation, — The  vocal  fremitus  varies  with  the  condition  present.  If 
a  bronchus  is  completely  plugged,  vibrations  will  he  absent  over  the  sup¬ 
plied  portion  of  lung,  kf  the  closure  is  intermittent  the  vibrations  may 
be  absent  at  one  time  and  present  at  another.  If  the  bronchus  is  partially 
obstructed,  there  may  he  a  decrease  in  the  vibrations.  In  young  children 

1  Though  esophagoscopy  is  not  within  the  scope  of  this  article,  this  portion  of 
the  summary  is  included  because  of  the  necessity  of  exclusion  of  esophageal  lodgment 
in  any  case  suspected  of  foreign  body  in  the  bronchi. 
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it  may  not  be  possible  to  gain  much  information  from  tbe  study  of 
the  fremitus. 

Percussion, — Evidently  the  findings  must  vary  greatly.  With  a  valve¬ 
like  action  of  the  foreign  body  the  affected  portion  of  lung  becomes  mark¬ 
edly  emphysematous  and  hence  yields  hyperresonance  or  tympany.  With 
complete  plugging  of  a  bronchus  there  will  be  flatness  over  the  affected 
portion  of  lung  as  soon  as  all  the  contained  air  is  absorbed.  If  the  plug¬ 
ging  is  not  constant  there  may  be  some  resonance  at  one  time  and  none  at 
another,  but  there  is  usually  some  grade  of  dulness.  The  sense  of  resist¬ 
ance  will  vary  with  the  condition  present.  With  collapse  of  a  portion  of 
lung  there  is  likely  to  be  tympany  for  a  time.  There  may  be  varying 
grades  or  combinations  of  dulness  and  tympany,  especially  in  children,  in 
whom  hyperresonance  and  tympany  are  common.  These  are  often  very 
confusing,  but  a  careful  comparison  with  the  note  elsewhere  will  usually 
lessen  the  difficulty. 

Auscultation. — The  most  diverse  findings  are  to  be  expected  and  the 
signs  may  vary  from  hour  to  hour  if  the  bronchus  is  not  completely 
plugged.  The  degree  of  collapse  of  the  lung,  the  amount  of  contained  air 
and  fluid,  the  extent  of  fibroid  change,  the  presence  of  abscess  or  bronchi¬ 
ectasis,  all  influence  the  signs.  Over  a  lobe  the  bronchus  of  which  is  com¬ 
pletely  plugged,  as  a  rule  the  breath  sounds  are  absent  but  occasionally, 
and  especially  in  children,  distant  breath-sounds  may  be  heard.  Over  the 
portion  of  lung  supplied  by  a  partially  obstructed  bronchus,  the  breath- 
sounds  are  harsh  and  rough  with  prolonged  expiration,  accompanied  by 
many  rales,  usually  coarse,  sometimes  bubbling  and  with  both  inspiration 
and  expiration.  Over  other  parts  of  the  lung  of  the  affected  side,  and  on 
the  other  side,  the  findings  depend  on  the  amount  of  irritation  set  up  and 
the  presence  of  secretion.  Rales  may  be  heard  everywhere  in  the  acute 
cases.  In  some  cases  of  a  small  metallic  foreign  body  in  a  bronchus,  not 
sufficiently  large  to  cause  any  marked  obstruction,  very  fine  rales  described 
by  older  authors  as  “tissue  paper”  rales  may  be  heard.  They  are  heard  at 
the  end  of  inspiration,  and  are  much  finer  than  the  fine  crepitations  heard 
at  the  early  stage  of  lobar  pneumonia. 

Treatment 

Coughing  Up  Foreign  Bodies. — Waiting  for  the  foreign  body  to  be 
coughed  up  is  not  justifiable,  because  this  happy  result  occurs  in  only  about 
2  per  cent  of  foreign  bodies  that  have  reached  the  bronchi.  In  the  pre- 
bronchoscopic  days,  the  formidable  operation  of  thoracotomy,  with  its 
high  mortality,  fully  justified  waiting.  But  to-day,  when  98  per  cent 
of  foreign  bodies  can  be  quickly  and  safely  removed  through  the  mouth 
without  any  anesthetic,  general  or  local,  waiting  for  bechic  expulsion  is 
not  seriously  to  be  considered. 
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Disintegration  of  Foreign  Bodies. — Waiting  for  a  foreign  body  to 
disintegrate  is  hopeless  except  in  cases  of  pure  candy  or  similar  soluble 
substance.  This  does  not  include  nut  candies.  Peanut  kernels,  grains  of 
maize,  etc.,  do  not  disintegrate  by  maceration.  Steel  objects  corrode  and 
rust,  but  do  not  disappear,  as  shown  by  the  case  illustrated  in  Figure  1,  in 
which  a  pin  made  of  highly  tempered  steel,  the  most  easily  corroded  of 
metals,  still  remained  as  a  foreign  body. 

Thoracotomy  for  Foreign  Body. — Since  bronchoscopy  has  developed 
to  such  a  point  that  any  localizable  foreign  body  that  has  gone  down  the 
natural  passages  can  be  removed  by  the  same  route,  thoracotomy  is  no 
longer  justifiable.  Its  high  mortality  renders  it  much  more  dangerous  than 
letting  the  foreign  body  alone  indefinitely.  It  no  longer  has  a  place  even 
in  cases  remote  from  a  bronchoscopist,  because  there  is  ordinarily  no 
urgency  about  removing  a  foreign  body  unless  asphyxia  is  threatened.  In 
such  a  case  tracheotomy  could  be  done  to  prevent  asphyxia  until  a  broncho¬ 
scopist  could  be  reached.  It  was  thought  by  some  surgeons  that  pulmonary 
abscess,  due  to  prolonged  sojourn  of  a  foreign  body,  would  require  ex¬ 
ternal  drainage,  but  abundant  clinical  experience  has  shown  that  practi¬ 
cally  all  cases  of  lung-suppuration  of  even  the  longest  standing  clear  up 
completely  after  bronchoscopic  removal  of  the  foreign  body.  At  the 
Bronchoscopic  Clinic,  as  cited  in  a  preceding  paragraph,  nearly  all  of  116 
cases  of  pulmonary  suppuration  (abscess  and  bronchiectasis)  cleared  up 
completely  after  bronchoscopic  removal  of  the  foreign  body,  dilatation, 
and  bronchoscopic  removal  of  the  granulations  and  pus  (Figs.  1,  2,  3,  4 


and  5). 


Treatment  after  Bechic  Expulsion  of  a  Bronchial  Foreign  Body. — 

After  a  foreign  body  has  been  coughed  up,  if  it  has  been  recently  aspirated, 
ordinarily  no  treatment  is  required.  Antibechics,  such  as  codein,  heroin, 
morphin,  etc.,  are  particularly  pernicious,  as  they  check  the  cough  reflex, 


which  is  the  watch-dog  of  the  lungs,  and  will,  if  not  drugged,  quickly  rid 
the  lung  of  any  infective  agents  or  inflammatory  products.  If  the  foreign 


body  has  been  in  the  lung  for  a  long  period,  the  only  treatment  ordinarily 
required  is  a  fresh  air  regime,  that  is,  rest  in  bed  outdoors  for  from  twelve 
to  fourteen  or  more  hours  a  day,  according  to  the  condition  of  the  patient. 
If  the  physical  signs  and  fever  show  obstructed  drainage  of  any  area  of 


lung,  bronchoscopic  removal  of  granulations,  bronchoscopic  dilatation  of  a 


strictured  bronchus,  or  bronchoscopic  aspiration  of  the  purulent  accumula¬ 
tions,  may  be  necessary,  but  are  usually  not  required. 

Bronchoscopic  Removal  of  Foreign  Bodies  from  the  Lungs. — The 
exceptions  are  so  rare  that  it  may  be  stated  as  an  axiom  that  any  localizable 
foreign  body  of  appreciable  size  that  has  gone  down  the  natural  passages 
can  be  brought  back  the  same  way,  though  perhaps  not  at  the  first  attempt. 
If  mortality  is  avoided,  however,  patient,  concentrated  endeavor  will  solve 
any  problem  of  bronchoscopic  foreign  body  removal.  The  only  exception  to 
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this  broad  and  sweeping  assertion  as  to  the  unlimited  possibilities  of  bron- 
choscopic  foreign  body  extraction  is  in  the  case  of  foreign  bodies  that  are 
so  small  as  not  to  be  localizable.  It  is  obvious  that  a  minute  piece  of 
pneumoconiotic  material,  or  a  tiny  fragment  of  peanut  kernel,  for  instance, 
may  get  into  a  tiny  branch  bronchus  and  therefore  cannot  be  located.  It 
is  impossible  thoroughly  to  search  the  hundreds  of  minute  bronchi  and 
bronchioles  of  both  lungs  for  tiny  particles  of  foreign  bodies  that  are  non¬ 
opaque  and  hence  not  localizable.  Non-opaque  bodies  of  appreciable  size 
can  be  located  by  the  ray,  and  by  the  physical  signs. 

Bronchoscopy  is  a  procedure  using  a  straight  and  rigid  tube  that, 
when  inserted  into  the  trachea  and  bronchi  by  way  of  the  mouth,  serves 
as  a  speculum.  An  aspirating  tube  in  the  wall  of  the  bronchoscope  removes 
pus  and  secretions,  and  a  tiny  lamp  at  the  distal  end  of  the  instrument 
furnishes  illumination.  Through  the  tube,  long  slender  forceps  and  other 
instruments  can  be  inserted  for  the  removal  of  foreign  bodies  and  the 
treatment  of  disease.  The  introduction  of  the  bronchoscope  does  not  re¬ 
quire  general  anesthesia.  In  adults,  a  little  cocain  may  be  applied  to  the 
mucosa  of  the  laryngopharynx,  using  a  10  per  cent  solution,  and  also  to 
the  interior  of  the  trachea.  In  children,  however,  cocain  is  dangerous  for 
any  purpose,  and  quite  unnecessary.  A  little  morphin  hypodermically  or 
paregoric  internally  may  be  given  to  lessen  cough  if  desired.  General 
anesthesia  is  not  necessary,  but  is  not  contra-indicated  except  in  dyspneic 
cases,  in  which  it  introduces  a  large  element  of  danger. 

For  the  safe  and  successful  performance  of  bronchoscopy,  an  adequate 
instrumentarium,  special  training,  and  trained  assistants  are  necessary. 
For  a  description  of  the  technic,  the  reader  is  referred  to  special  works  on 
the  subject. 

As  there  is  now  in  practically  every  city  one  or  more  men  trained  and 
equipped  for  the  work,  and  as,  moreover,  the  cases  are  rarely  too  urgent 
or  in  too  bad  condition  to  be  sent  to  the  bronchoscopist,  the  general  prac¬ 
titioner  is  not  obliged  to  be  prepared  to  do  bronchoscopy.  An  exception, 
however,  should  be  made  in  cases  of  extreme  dyspnea;  in  these  cases  low 
tracheotomy  should  be  done,  not  for  the  insertion  of  a  bronchoscope,  but 
for  the  relief  of  asphyxia.  It  must  be  remembered  that  a  foreign  body 
may  be  dislodged  by  cough  from  a  bronchus,  and  be  impacted  in  the  sub¬ 
glottic  region,  an  accident  likely  to  happen  as  a  result  of  the  discredited 
procedure  of  holding  the  patient  up  by  the  ankles. 

After  the  bronchoscopic  removal  of  a  foreign  body,  in  recent  cases, 
the  after-care  should  consist  of  rest  in  bed  for  a  few  days,  hospitalization 
being  as  a  rule  unnecessary.  In  cases  of  prolonged  sojourn  of  a  foreign 
body  in  the  lung,  with  extensive  suppuration,  abscess,  etc.,  after  re¬ 
moval  of  the  intruder  the  patient  should  have  rest  in  bed  outdoors  sixteen 
or  more  hours  out  of  the  twenty-four.  The  patient  should  not  waste  his 
energies,  but  build  up  a  reserve  strength  for  resistance.  The  food  should 
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be  plain,  nutritious,  and  ample.  Elimination  of  toxins  should  be  promoted 
by  careful  attention  to  the  bowels,  skin,  and  kidneys.  There  may  be  an 
occasional  case  in  which  a  bronchial  stricture  from  cicatricial  contraction 
may  require  bronchoscopic  dilatation,  but  such  a  sequel  is  very  rare. 

Bronchoscopic  Removal  of  Penetrating  Projectiles. — Bronchoscopic 
removal  of  the  penetrating  projectiles  from  the  lungs  is  quite  feasible  in 
cases  where  the  projectile  is  not  too  large  to  be  brought  out  through  the 
corresponding  main  bronchus  without  rupturing  it.  Long  foreign  bodies, 
if  the  lesser  diameter  is  not  too  large,  may  be  turned  and  brought  out 
endwise. 
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CHAPTER  V 


DISEASES  OF  THE  LUNGS 
Philip  H.  Pierson  and  George  Blumer 

CIRCULATORY  DISTURBANCES 

Philip  H.  Pierson 

To  understand  properly  circulatory  disturbances  in  the  lungs  it  is 
necessary  to  have  clearly  in  mind  a  few  of  the  essential  factors  which 
influence  the  flow  of  blood  through  the  lungs.  The  right  and  left  ventricle 
must  exactly  keep  pace  with  each  other,  putting  out  each  the  same  amount 
of  blood  in  the  same  given  time,  except  for  very  occasional  short  intervals, 
or  pathology  will  so  quickly  develop  that  death  will  ensue.  In  spite  of 
the  fact  that  the  same  amount  of  blood  is  put  into  both  the  systemic  and 
pulmonary  circulations  with  each  cardiac  beat,  the  pressure  in  the  pul¬ 
monary  arteries  averages  only  18  to  20  mm.  Hg.,  frequently  varying 
12  mm.  from  inspiration  to  expiration,  at  times  rising  as  high  as  48  mm. 
Hg.,  while  the  average  systemic  systolic  arterial  pressure  averages  110  to 
120  mm.  Hg.  Pulmonary  diastolic  pressure  averages  12  mm.  Hg.,  and 
varies  about  6  mm.  with  respiration.  This  considerable  difference  is  due  to 
the  large  caliber  of  the  pulmonary  vessels,  their  close  proximity  to  the  heart, 
requiring  no  great  load  of  work  to  be  done  and  their  relative  straight 
direction.  With  each  inspiration  the  normal  elasticity  of  the  lung  creates 
a  suction  within  the  vena  cava  amounting  to  4  to  7  mm.  Hg.,  which  facili¬ 
tates  the  return  flow  of  the  blood  to  the  heart.  With  expiration  this 
suction  action  is  retarded  considerably  but  does  not  wholly  disappear. 
Deep  and  rapid  breathing  also  creates  an  increased  flow  of  blood  from 
the  abdominal  veins  through  the  right  heart  into  the  pulmonary  system. 
The  elastic  recoil  of  the  great  vessels  upon  their  valves  is  another  factor 
which  aids  the  constancy  of  the  pulmonary  circulation.  It  is  probable 
that  there  is  some  vasomotor  control  of  the  blood-vessels  in  the  lungs 
but  only  rarely  in  health  does  this  influence  the  size  of  the  vessels.  Under 
the  subject  of  pulmonary  edema,  this  will  be  further  discussed.  The 
strength  of  the  left  ventricle  and  its  ability  to  expel  blood  into  the  general 
circulation  is  likewise  a  factor  in  the  normal  flow  through  the  lungs. 
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Certain  factors  interfere  with  this  normal  pulmonary  circulation  and 
these  are  abnormal  consistency  of  the  blood, .  infections,  stenosis  or  pro¬ 
longed  and  decompensated  insufficiency  of  the  mitral  or  aortic  valves 
and  insufficiency  of  the  tricuspid  valves,  weakness  of  the  heart  muscle, 
abnormally  high  systemic  pressure  and  pressure  by  some  mass  on  large 
branches  of  the  pulmonary  arteries  or  veins.  Such  congenital  anomalies 
as  patent  foramen  ovale  or  ductus  arteriosus  naturally  change  the  normal 
flow  of  venous  and  arterial  blood  in  the  lungs,  favoring  poorer  aeration  of 
the  blood  and  its  consequent  effect  on  the  lungs  and  general  system.  Drugs 
also  influence  the  pulmonary  circulation  but  chiefly  by  their  action  on  the 
heart  or  the  peripheral  circulation. 

Increased  venous  pressure  occurs  when  the  systemic  pressure  is  exces¬ 
sively  high  and  the  left  ventricle  weakens.  This  in  turn  causes  more 
resistance  in  the  capillaries  and  a  rise  in  arterial  pressure  follows. 
Mechanically,  the  circulation  in  health  is  so  adjusted  that  variations  in  the 
heart  rate  seldom  cause  congestion  or  depletion  of  the  circulation  in  the 
lungs. 

Pulmonary  pressure  is  also  increased  by  rapid  intravenous  saline 
injection  during  which  the  right  heart  puts  more  blood  into  the  lungs 
than  the  left  can  pump  out.  Dyspnea  increases  pulmonary  pressure  by 
drawing  an  increased  amount  of  blood  from  the  abdominal  veins  and 
forcing  it  through  the  thin-walled  right  ventricle.  Stenosis  or  insufficiency 
of  the  mitral  or  aortic  valves  increases  pulmonary  pressure  which  is  main¬ 
tained  until  either  the  left  heart  is  restored  to  its  efficiency  or  the  right 
heart  weakens  and  the  congestion  is  distributed  to  the  systemic  circula¬ 
tion  causing  passive  congestion  in  the  liver,  kidneys,  spleen  and  peripheral 
vessels. 

Lowering  of  pulmonary  pressure  may  be  accomplished  by  hemorrhage 
either  from  the  lungs  or  some  peripheral  vessel,  by  constriction  of  the 
extremities,  thereby  diminishing  the  amount  of  blood  returnable  to  the 
heart,  by  dilatation  of  the  peripheral  vessels,  and  by  drugs  acting  on  the 
heart  or  systemic  system.  Pituitrin,  when  injected  hypodermically,  causes 
a  rise  in  systemic  systolic  and  diastolic  pressure  and  a  consequent  rise  in 
pulmonary  pressure,  especially  the  systolic.  Pulmonary  pressure  rises 
with  the  administration  of  hydrastin  because  of  the  fall  in  systemic  pres¬ 
sure  and  the  weakness  of  the  left  heart,  thus  damming  back  blood  in  the 
pulmonary  circuit  and  causing  engorgement.  Wiggers,  working  with 
ergotoxin,  found  that  the  pulmonary  arterial  pressure  was  first  reduced 
and  then  raised,  while  the  pressure  in  and  the  hemorrhage  from  the 
veins  was  diminished,  owing  to  a  constriction  of  the  smaller  pulmonary 
vessels.  After  severe  hemorrhage  both  these  effects  pass  off.  Epinephrin, 
when  producing  definite  effects  upon  the  pulmonary  pressure,  has  raised 
both  the  arterial  and  venous  pressure,  and  has  increased  hemorrhages 
from  the  arteries,  veins  and  capillaries.  A  fall  of  pressure  in  the  left 
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auricle  is  attributed  by  Wiggers  to  the  increased  activity  of  the  left  heart. 
According  to  most  observers,  digitalis  and  related  drugs  produce  similar, 
though  less  marked  effects. 

Nitroglycerin  and  the  nitrites,  by  their  dilating  effect  on  the  peripheral 
circulation,  probably  have  the  power  to  reduce  pulmonary  pressure.  Some 
have  used  them  with  success  in  pulmonary  hemorrhage.  Chloroform 
depresses  the  heart  and  also  the  respiration  and  so  causes  a  fall  in  pul¬ 
monary  pressure.  Aconite  likewise  causes  a  lowering  of  pulmonary 
pressure.  The  reason  that  morphin  has  been  used  in  pulmonary  hemor¬ 
rhage  is  because  of  its  lowering  influence  upon  the  pulmonary  pressure, 
this  being  effected  largely  by  slowing  the  respiration  and  thus  decreasing 
the  amount  of  blood  drawn  into  the  heart  from  the  abdominal  vessels. 
Nevertheless,  it  has  the  disadvantage  in  this  form  of  hemorrhage  that 
with  the  decreased  desire  to  cough  and  expectorate,  blood  is  retained  in 
the  lung  and  favors  pneumonic  infiltration. 

Active  Congestion 

Active  congestion  is  rarely  a  disease  by  itself  but  frequently  a  part 
of  some  underlying  infection.  In  the  early  stage  of  pneumonia,  tuber¬ 
culosis  or  pleurisy,  there  is  local  hyperemia.  It  may  be  so  small  or 
centrally  located  as  not  to  give  definite  signs.  In  patients  with  high  sus¬ 
tained  fever  such  as  typhoid,  scarlatina,  influenza  without  a  frank  pneu¬ 
monia,  malaria  and  other  fevers,  this  condition  may  be  superimposed. 
Carriere  has  studied  and  written  concerning  this  so-called  localized  acute 
congestion  which  he  describes  as  accompanied  by  chills,  fever,  cough  and 
expectoration  of  mucoid  or  mucopurulent  material.  The  temperature 
may  range  between  103°  to  104°  F.  for  from  three  to  five  days  and  fall 
to  normal  by  lysis.  This  is  probably  an  abortive  form  of  pneumonia 
caused  by  an  attenuated  pneumococcus.  While  these  areas  may  be  in  any 
lobe,  they  are  more  frequently  found  in  the  lower  lobes.  Inhalation,  of 
irritating  gas  such  as  sulphur,  chlorin,  bromin,  etc.,  is  prone  to  cause 
general  active  congestion  and  may  go  further  to  cause  bronchitis  or  pneu¬ 
monia.  The  tissue  surrounding  that  portion  of  the  lung  compressed  by 
an  inflammatory  pleural  exudate  shows  a  compensatory  dilatation  of  its 
blood-vessels,  but  this  is  probably  of  little  clinical  importance.  In  pul¬ 
monary  embolus  there  is  a  zone  of  active  congestion  about  the  wholly  or 
partially  occluded  artery,  and  this  frequently  leads  to  diapedesis  of  the 
red  blood-corpuscles  into  the  surrounding  tissue.  In  streptococcic  condi¬ 
tions,  erysipelas,  cellulitis,  etc.,  the  physician  should  be  constantly  on  the 
watch  for  acute  congestion  of  the  lungs. 

Treatment. — The  treatment  for  such  active  congestion  as  implied 
above  is  that  of  the  underlying  condition.  The  patient  is  generally  in 
bed  and  if  not  he  should  be  because  of  the  danger  of  his  developing  a  frank 
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pneumonia.  Where  there  is  no  acute  upper  respiratory  infection  it  is 
not  as  important  to  have  the  air  in  the  room  warmed  but  plenty  of  fresh 
air  is  advisable.  There  is  some  difference  of  opinion  regarding  counter- 
irritation  of  the  chest  wall,  but  in  general  it  is  favored,  and  I  think  of 
considerable  value.  Mustard  plasters,  home-made,  are  far  superior  to 
those  purchased,  and  in  the  dilution  of  1  part  mustard  to  3  parts 
flour,  will  generally  produce  hyperemia  of  the  skin  in  fifteen  to  twenty 
minutes.  Some  individuals  with  tender  skin  (more  frequently  blondes) 
may  require  a  weaker  dilution,  while  others  may  tolerate  without  reaction 
equal  parts  of  flour  and  mustard.  The  flour  and  mustard  should  be  mixed 
with  either  lukewarm  water  or  the  white  of  egg,  so  that  the  consistency 
is  that  of  soft  butter,  and  spread  between  layers  of  gauze  or  soft  linen 
and  applied  to  the  chest,  front  and  back.  To  prevent  blistering,  first  cover 
the  skin  with  petrolatum,  sweet  oil  or  salad  oil,  and  to  continue  the  counter- 
irritation  after  the  removal  of  the  plaster,  camphorated  oil  should  be 
applied.  A  tablespoon  or  two  of  castor  oil,  disguised  in  orange  juice  and 
a  bit  of  soda  if  necessary,  is  an  excellent  way  to  clear  the  intestinal  tract. 
It  is  generally  necessary  to  follow  this  up  for  a  couple  of  days  with  a 
mild  laxative  such  as  milk  of  magnesia,  to  prevent  further  constipation. 
In  plethoric  individuals,  venesection  may  be  of  value  both  to  relieve 
congestion  and  rid  the  patient  of  toxins.  This  should  be  resorted  to  only 
in  selected  cases  of  acute  congestion  but  when  used  300  to  500  c.c.  should 
be  removed.  Aconite  in  the  past  has  been  considerably  used  because 
of  its  power  to  reduce  pulmonary  pressure,  but  its  depressant  heart  effect 
has  limited  its  use.  Pain  and  thoracic  oppression  are  seldom  present 
in  mild  cases  or  where  pneumonia  is  not  present  and  so  the  use  of  anodynes 
is  seldom  required.  The  mustard  plaster  is  generally  sufficient  and  may 
be  applied  thrice  daily.  It  is  rarely  necessary  to  stimulate  the  heart,  but 
where  necessary  digitalis  by  mouth,  or  one  of  its  preparations  hypoder¬ 
mically,  may  be  used.  For  quick  but  less  sustained  action,  caffein  sodium 
benzoate  gr.  ii,  by  mouth  or  hypodermically,  or  camphorated  oil  hypo¬ 
dermically,  may  be  used. 

The  value  of  any  treatment  whether  for  serious  or  minor  afflictions 
lies  in  careful  attention  to  details,  and  explicit  directions  to  the  nurse 
or  family  will  frequently  prove  the  difference  between  success  or  failure 
even  with  very  commonplace  measures. 


Passive  Congestion 

This  condition  may  be  acute  in  onset  and  of  relatively  short  duration, 
or  it  may  be  very  slow  and  gradual  in  onset  and  persist  indefinitely,. 
It  consists  in  a  damming  back  of  blood  into  the  pulmonary  veins  either 
from  a  high  systemic  pressure,  a  weakened  and  incompetent  left  heart 
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or  a  mitral  stenosis  and  insufficiency,  presupposing  that  the  right  heart 
maintains  fairly  well  its  function.  Acute  passive  congestion  is  generally 
the  result  of  straining  or  exertion  and  sudden  giving  out  of  the  left 
ventricle,  and  results  in  so-called  cardiac  asthma.  The  back  pressure  of 
the  blood  congests  pulmonary  veins,  venules,  capillaries,  and,  finally, 
branches  of  the  pulmonary  artery.  By  their  swelling  and  resulting 
tortuosity  the  air  spaces  are  encroached  upon  and  more  rapid  respiration 
results.  With  this  there  is  more  blood  brought  to  the  right  heart  and 
thrown  into  the  pulmonary  circulation.  With  this  slowing  of  the  circula¬ 
tion,  the  blood  is  less  well  aerated  and  together  with  diminished  elasticity 
of  the  lung  tissue,  an  increased  amount  of  work  is  thrown  on  the  accessory 
muscles  of  respiration,  and  dyspnea  results.  This  poorly  oxygenated 
blood  also  stimulates  the  medulla  to  more  frequent  respiration. 

From  this  it  will  be  evident  that  the  symptoms  produced  are  dyspnea, 
feeling  of  thoracic  oppression,  cough  with  or  without  clear  or  bloody 
mucoid  expectoration,  cyanosis  and  weakness.  To  prevent  such  an  occur¬ 
rence  every  means  should  be  taken  by  the  patient  suffering  from  mitral  or 
aortic  disease,  especially  stenosis,  arteriosclerosis  and  hypertension,  to 
avoid  undue  or  sudden  exertion.  By  this  is  meant  hurrying  for  cars  or 
trains,  walking  up  hill  too  fast  and  against  a  strong  wind,  overeating  or 
eating  too  rapidly  with  the  formation  of  gas,  straining  at  stool,  hard 
coughing  spells  or  repeated  sneezing  and  lifting  heavy  weights.  Over¬ 
fatigue  mentally  or  physically  should  also  be  avoided  by  periods  of  relaxa¬ 
tion  from  work  and  plenty  of  sleep  at  night.  Erequently  a  rest  period 
during  the  day  will  enable  the  patient  to  store  up  sufficient  reserve  to 
prevent  such  a  sudden  break  in  compensation. 

Chronic  passive  congestion  may  be  the  prolonged  effect  of  an  attack 
of  acute  passive  congestion  where  the  left  ventricle  recuperates  some  of  its 
strength,  or  it  may  result  from  the  gradual  back  pressure  of  blood  in 
the  pulmonary  system  from  any  of  the  above-mentioned  causes.  The 
symptoms  of  passive  congestion — dyspnea,  cough,  expectoration,  at  times 
bloody,  etc.,  are  more  marked  when  the  right  heart  is  strong  and  prevents 
a  back  pressure  in  the  systemic  venous  system.  When  this  gives  out  the 
viscera  and  extremities  become  congested  and  in  time  edematous.  With 
a  chronic  passive  congestion  of  the  lungs  it  is  not  at  all  uncommon  to 
have  infection  superimposed  because  of  the  diminished  resistance  of 
the  tissues.  This  manifests  itself  by  frequent  attacks  of  bronchitis  and 
the  “winter  cough”  of  the  patient  with  arteriosclerosis  and  hypertension 
is  frequently  bronchitis  and  if  fever  accompanies  the  condition  there  is 
a  bronchopneumonia. 

Pathologically  these  lungs  are  large,  heavier  than  normal,  the  blood 
vessels  are  distended  and  tortuous,  there  is  a  brownish  pigment  in  the 
interstitial  tissue  as  well  as  in  the  epithelium,  they  are  firm  and  cut  with 
considerable  resistance.  If  the  condition  has  existed  for  a  long  time  and 
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infection  has  supervened  there  will  be  an  overgrowth  of  fibrous  tissue 
especially  in  the  lower  lobes. 

Treatment. — The  two  chief  standbys  in  treatment  are  rest  and  digi¬ 
talis — in  other  words,  the  treatment  of  the  underlying  cause.  Where  the 
condition  is  severe  when  first  seen,  massive  doses  of  digitalis — 4  to  6  drams 
in  twenty-four  hours — and  then,  minims  xx  to  minims  xxx,  four  times 
daily,  are  required  gradually  reducing  the  dose  as  progress  takes  place  and 
the  compensation  is  restored.  Rest,  in  many  instances,  must  be  absolute 
even  to  the  point  of  avoiding  talking  or  self-feeding.  Some  of  the  conges¬ 
tion,  especially  if  infection  is  superimposed,  may  he  relieved  by  counter¬ 
irritation — mustard  plasters.  Elimination  by  at  least  one  or  two  full  soft 
stools  daily  and  hot  packs  to  the  body  if  the  systemic  blood-pressure  is 
elevated,  and  a  light  diet  with  especial  restriction  in  salt,  will  be  of  help. 
Where  the  pressure  is  high,  and  particularly  where  the  patient  is  plethoric 
and  cyanotic,  venesection  of  400  to  500  c.c.,  may  be  the  deciding  factor 
in  saving  life.  Camphor  and  caffein,  alternating  with  digitalis  prepara¬ 
tions  (mouth  or  hypodermically),  are  at  times  very  useful. 

As  passive  congestion,  when  severe,  closely  borders  on  pulmonary 
edema,  the  treatment  in  more  extreme  cases  will  be  described  there. 


Hypostatic  Congestion  and  Pneumonia 

By  hypostatic  congestion  is  meant  the  gravitation  to  the  dependent 
portions  of  the  lungs  of  the  congestion  and  edema  which  develops  in 
elderly  persons  or  cachetic  individuals  suffering  some  severe  acute  illness 
or  one  of  long  duration  where  it  is  difficult  to  change  their  position. 
Particularly  is  this  to  be  feared  where  old  persons  have  broken  a  leg 
or  hip.  The  avoidance  of  a  hypostatic  congestion  is  generally  of  more 
importance  than  strict  carrying  out  of  all  the  best  methods  of  immobiliza¬ 
tion  of  the  leg.  Where  the  genera]  resistance  to  disease  is  lessened  by 
age  and  injury,  infection  is  very  prone  to  creep  in  on  the  hypostatic  con¬ 
gestion,  causing  hypostatic  pneumonia.  The  symptoms  consist  in  gradual 
onset  of  cough,  mucoid  or  purulent  expectoration  and  fever. 

Physical  signs  increase  from  slight  dulness  and  rales  at  the  bases  or 
other  dependent  portions  of  the  lungs  to  lobular  or  lobar  distribution  of 
bronchial  breathing  and  increased  vocal  and  whispered  fremitus. 

Treatment. — The  treatment  consists  in  frequent  change  of  position, 
from  side  to  side,  and  the  assumption  of  the  sitting  position  for  as  much 
of  the  twenty-four  hours  as  possible.  Stimulation,  as  above  described, 
is  generally  necessary  for  the  heart  and  the  treatment  of  the  lungs  is 
identical  with  that  of  bronchopneumonia  or  lobar  pneumonia  (see  Chap¬ 
ter  XXIX,  Yol.  II). 
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Pulmonary  Edema 

This  is  a  very  important  subject  and  deserves  much  more  attention 
than  has  been  given  to  it.  Apparently  there  are  two  types  of  pulmonary 
edema,  one  of  which  is  of  gradual  onset  and  follows  slowly  but  steadily 
in  the  train  of  chronic  passive  congestion,  while  the  other  is  frequently 
termed  “superacute  pulmonary  edema,”  because  of  its  very  abrupt  onset, 
frequently  with  no  premonitory  symptoms,  except  at  times  preceding 
attacks. 

Etiology. — In  the  group  of  chronic  passive  congestion  cases,  there  is 
little  to  add  either  as  to  cause  or  progress  and  its  treatment  will  be 
discussed  together  with  that  of  the  “superacute”  condition.  In  this  later 
form  there  is  generally  the  history  of  hypertension  involving  the  car¬ 
diorenal  complex — dyspnea  on  exertion,  slight  cough,  occasional  headaches, 
possible  disturbance  of  vision,  congestion  of  the  varices — nasal,  esophageal, 
hemorrhoidal — with  bleeding  at  times,  and  nocturia  with  the  typical 
urinary  finding  of  renal  arteriosclerosis,  low  specific  gravity,  a  very  slight 
trace  of  albumin,  or  none  at  all,  and  a  very  few  hyaline  casts.  Mitral 
stenosis  with  acute  auricular  fibrillation  has  been  cited  as  a  not  infrequent 
cause  of  the  acute  form.  Another  cause  is  mediastinal  or  pulmonary 
tumors  which  are  so  situated  that  violent  coughing  spells  or  a  strain  causes 
such  a  severe  congestion  that  edema  results.  Again  a  severe  fibrosis 
of  the  lung  which  is  the  result  of  too  intensive  deep  ray  therapy  of  lung 
tumors  may  rather  abruptly  cause  a  pulmonary  edema  of  fatal  course. 
It  is  not  uncommon  to  find  a  zone  of  edema  about  the  inflammatory 
process  in  pneumonia,  tuberculosis  or  pleurisy  and  in  such  other  acute 
infections  as  scarlet  fever,  typhoid,  rheumatism  and  influenza.  This 
requires  very  little  attention  outside  the  original  or  primary  cause.  By 
the  rapid  withdrawal  of  comparatively  large  amounts  of  pleural  fluid 
(1,200  to  2,000  c.c.),  which  has  been  present  for  some  time,  an  acute 
pulmonary  edema  may  result.  The  explanation  for  this  probably  lies 
in  the  fact  that  a  portion  of  the  lung,  collapsed  for  some  time,  is  less 
elastic  and  the  blood-vessels  are  constricted.  By  this  sudden  re-opening 
and  dilatation  of  these  vessels  an  edema  results.  Riesman  has  termed  it 
“congestion  by  recoil,”  and  another  explanatory  phrase  is  “edema  ex 
vacuo.”  This  form  of  edema  may  be  avoided  by  the  removal  of  not 
more  than  1,000  c.c.  at  least  at  the  first  time  and  this  through  a  small 
trocar  and  slowly.  Another  type  of  acute  pulmonary  edema  is  that  which 
results  from  mechanical  pressure  on  the  vagus.  The  following  case  will 
illustrate : 

“A  child,  age  8,  suffering  from  cervical  Pott’s  Disease,  became  rest¬ 
less  one  evening  from  no  particular  cause.  In  his  movements,  he  lost 
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the  good  position  in  which  his  spine  was  held  by  a  split  plaster  jacket. 
To  make  him  more  comfortable,  the  nurse,  without  appreciating  the  danger 
incurred,  removed  his  plaster  shell  and  very  promptly  the  boy  developed 
an  alarming  pulmonary  edema  and  within  20  to  30  minutes  he  seemed 
almost  moribund.  Following  no  result  from  morphin  and  atropin,  as  a 
last  resort  we  replaced  him  in  his  jacket  shell  and  within  a  few  minutes, 
the  edema  cleared.  Next  morning  he  was  happily  reading  his  piece  of 
the  Sunday  paper  as  if  nothing  had  happened.” 


Insufficiency  of  the  coronary  arteries,  especially  those  of  the  left 
ventricle,  may  be  the  direct  cause  for  the  left  heart  giving  way  and  not 
being  able  to  keep  up  with  the  task  given  it  by  the  right  heart. 

Theories  as  to  Pathology. — (1)  Welch’s  explanation  as  to  why  this 
form  of  superacute  pulmonary  edema  takes  place  is  that  there  is  a  sudden 
inequality  in  the  work  done  by  the  right  and  left  heart,  the  left  doing 
only  half  as  much  as  the  right.  This  severe  inequality  shortly  leads  to 
such  passive  congestion  that  edema  takes  place.  (2)  And  for  this  there 
may  be  an  increased  permeability  of  the  vessels’  walls.  This  again  brings 
up  the  question  as  to  whether  there  are  or  are  not  vasoconstrictor  and  vaso¬ 
dilator  nerves  governing  the  lung  capillaries.  Although  it  has  not  defi¬ 
nitely  been  proved  that  there  are,  it  seems  that  branches  of  the  vagus 
do  control  the  action  of  these  vessels.  Kraus  found  that  severe  pulmonary 
edema  took  place  in  rabbits  that  were  injected  intravenously  with  200  to 
300  c.c.  of  normal  saline  and  their  vagi  cut.  (3)  That  the  vagus  and 
adrenals  also  play  a  part  in  this  edema  is  evident  from  the  work  of  Auer 
and  Gates.  Their  rabbits  developed  marked  pulmonary  edema  after  the 
injection  of  adrenalin  intratracheally  and  the  cutting  of  the  vagi.  With¬ 
out  this  latter  procedure,  only  very  slight  edema  was  noted.  As  adrenalin 
intratracheally  exerts  a  bronchoconstrictor  effect,  the  aspiratory  or  cupping 
influence  of  each  inspiration  tends  to  draw  fluid  from  the  vessels  into  the 
air  spaces.  With  artificial  respiration  they  were  able  to  diminish  the 
amount  of  pulmonary  edema  on  the  ground  of  overcoming  this  condition. 
The  success,  too,  of-  atropin  is  therapeutic  verification  of  this  theory. 
Stenosis  of  the  trachea  in  these  adrenalin  rabbits  with  vagi  intact  tended 
to  produce  pulmonary  edema.  They  also  observed  the  inequality  of  the 
right  and  left  heart  action  described  by  Welch.  Laignel-Lavastine  and 
Jelliffe  and  White  feel  that  it  is  a  vegetative  syndrome  indicative  of 


endocrine  disorder,  the  former  suggesting  adrenal  insufficiency,  while 


the  latter  at  least  tentatively  holds  that  “it  is  a  neural  reaction  brought 
about  by  the  action  of  the  vegetative  nervous  system,  which  con¬ 
trols  reciprocal  tension  relations  or  cellular  chemical  composition 
relations.” 

Symptoms  and  Physical  Signs.— The  acute  or  “superacute”  form  fre¬ 
quently  occurs  during  the  night  and  the  patient  is  awakened  by  dyspnea, 
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leading  to  orthopnea,  a  distressing  dry  cough  leading  to  a  loose  cough  with 
very  large  amounts  of  pink  frothy  sputum,  which  may  well  out  of  his 
mouth  and  drown  him  if  the  condition  is  not  relieved.  An  intense  feeling 
of  thoracic  oppression  is  evident,  a  very  anxious  expression  and  cyanosis 
with  later  a  grey  pallor.  On  examining  the  chest,  it  is  impossible  to 
percuss  the  cardiac  borders  because  of  compensatory  emphysema ;  there 
is  labored  breathing  with  dulness  extending  up  from  the  bases  for  varying 
distances,  sometimes  one-half  the  extent  of  the  lung,  and  over  this  there 
is  distant  breathing  and  a  variable  number  of  coarse,  moist  indeterminate 
rales.  The  pulse  is  generally  rapid  and  full.  It  is  difficult  at  times  to 
differentiate  the  signs  at  the  bases  from  pleural  effusion  which  is  present, 
too,  at  times. 

Preventive  Treatment. — The  avoidance  of  any  form  of  overstrain  in 
patients  with  cardiac  or  renal  disease  is  extremely  valuable.  Care  as 
to  diet,  avoiding  indigestable  foods,  condiments,  including  especially  salt, 
raw  fruits  and  raw  vegetables  (gas  producers),  eating  slowly,  avoiding 
straining  at  stool,  and  also  helping  elimination  by  two  full  soft  stools 
daily  are  essentials ;  digitalization  of  the  patient  if  break  in  compensation 
is  threatening  and  the  use  of  hot  packs  and  nitroglycerin  or  the  nitrites 
where  the  blood-pressure  is  excessive.  For  the  severe  acute  attacks,  mor- 
phin,  gr.  %;  atropin,  gr.  1/150,  and  nitroglycerin,  gr.  1/100,  are  indi¬ 
cated,  the  first  because  of  its  effect  on  the  mental  strain  as  well  as  to 
diminish  the  flow  of  large  quantities  of  blood  from  the  abdominal  veins, 
brought  on  by  dyspnea,  the  atropin  because  of  its  relaxer  effect  on  the 
bronchial  muscles  and  for  the  absorption  of  fluids  and  the  nitroglycerin 
for  lower  systemic  blood-pressure.  Amyl  nitrite  pearls  will  tend  indi¬ 
rectly  to  diminish  pulmonary  pressure  and  act  quickly.-  Venesection, 
500  c.c.  at  once,  has  been  the  deciding  factor,  I  feel,  in  two  cases  that 
have  come  to  my  attention,  but  if  not  associated  with  high  systemic 
pressure  this  is  contra-indicated.  The  removal  of  this  blood  not  only 
diminishes  pressure  hut  also  toxins  and  prevents  further  inundation  of 
unaffected  lung  tissue.  Catheterization  of  the  lung  through  a  tracheotomy 
opening  and  aspiration  of  the  fluid  has  been  suggested.  For  the  hroncho- 
plegia,  strychnin  has  been  advised  and  electrization  over  the  vagi  has 
offered  good  results  in  some  cases.  Teissier,  of  Lyons,  has  used  carbonic 
acid,  rectally,  in  one  case  with  success,  “due  to  the  stimulating  effect  of 
the  gas  on  the  respiratory  center.”  In  extreme  cases,  where  venesection 
has  failed,  aspiration  of  blood  from  the  right  auricle  by  puncture  in  the 
fourth  right  interspace  may  give  relief.  Iodids  are  said  to  predispose 
to  pulmonary  edema  and  their  use  should  be  avoided  where  conditions 
favor  the  occurrence  of  edema.1 

The  after  treatment  should  be  dietary,  rest,  digitalization,  theohromin 
gr.  x-xv  t.  i.  d.,  p.  c.,  and  the  prophylactic  treatment  already  suggested. 


1  Riesman  has  reported  good  results  from  artificial  respiration. 
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Pulmonary  Thrombosis  and  Embolism 

Pulmonary  thrombosis  is  less  common  than  embolism  but  may  be 
present  in  the  arteries,  veins  or  capillaries  and  may  be  due  to  changes 
in  the  composition  of  the  blood,  slowing  of  the  rate  through  the  lungs  as 
in  passive  congestion,  trauma — a  rare  condition  with  the  pulmonary  vessels 
but  sometimes  encountered  when  chemical  irritants  or  foreign  bodies  are 
inhaled  or  trauma  crushes  the  thorax.  A  small  embolus  which  does  not 
entirely  occlude  an  artery  may  locally  slow  the  circulation  and  by  damage 
to  the  intima  predispose  to  thrombosis.  Thrombosis  in  the  capillaries 
or  veins  may  lead  to  systemic  emboli,  a  condition  probably  more  frequently 
encountered  in  pneumonia  than  recognized.  Pleural  effusion  is  not  an 
uncommon  cause  of  thrombosis  and  systemic  embolism. 

Pulmonary  emboli  arise  most  frequently  in  the  veins  of  the  lower 
extremities  or  pelvis,  in  endocarditis  or  from  mural  thrombi  in  the  right 
heart,  either  in  the  auricular  appendage  or  between  the  columnse  carneae. 
They  may  be  single  or  multiple,  small,  medium  or  large.  Predisposing 
diseases,  in  which  thrombi  may  occur  and  thus  lead  to  emboli,  are  typhoid 
or  other  infectious  forms  of  phlebitis;  postpartum  thrombi  in  uterine 
veins,  thrombosed  vessels  in  the  wound  of  a  laparotomy  incision,  the  vessels 
presenting  no  evidence  of  infection  and  there  being  no  cause  for  such  a 
condition  unless  it  be  trauma;  crushing  injury  where  considerable  tissue 
is  bruised,  either  external  tissue  or  traumatized  viscera.  Jugular  throm¬ 
bosis  from  mastoiditis  may  give  rise  to  infected  pulmonary  emboli.  As 
above  mentioned,  an  acute  vegetative  endocarditis  of  the  tricuspid  valve, 
especially  where  this  is  combined  with  hypertrophy  and  dilatation,  to¬ 
gether  with  the  thrombi  in  the  right  heart  may  give  rise  to  frequent 
showers  of  emboli.  Thrombi  in  chlorotic  individuals  are  more  prone  to 
cause  emboli  than  in  others  because  of  the  brittleness  of  the  clot. 

Special  mention  should  be  made  of  fat  emboli  for  they  are  not  uncom¬ 
mon,  accompanying  fractures  of  long  bones.  Here  the  fat  is  mobilized 
and  gains  entrance  to  the  veins  by  injury  from  spicules  of  the  broken 
bone.  This  is  particularly  true  of  fractures  in  elderly  people  where  there 
is  proportionately  more  marrow.  The  fat  sometimes  makes  its  way 
through  the  pulmonary  artery  and  capillaries  and  is  found  in  the  periph¬ 
eral  circulation.  It  seldom  causes  the  platelet  thrombosis  seen  where 
blood-clots  lodge  in  the  pulmonary  artery.  Symptoms  of  fat  emboli  may 
not  appear  for  some  time  (one  day  to  two  weeks)  after  they  gain  entrance 
to  the  lung.  If  large  they  may  cause  the  same  symptoms  as  thrombotic 
emboli. 

Air  emboli  are  occasionally  seen  but  danger  only  results  from  such  air 
if  it  is  in  several  cubic  centimeter  amounts.  Because  of  the  relatively 
large  negative  pressure  in  the  jugular  vein  this  is  the  point  from  which 
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many  arise.  As  the  air  is  drawn  in,  a  suction  sound  is  generally  heard. 
Death  is  due  to  a  paralysis  of  the  right  heart  due  perhaps  to  its  endeavor 
to  compress  a  substance  less  resistant  than  blood.  The  right  ventricle 
usually  contains  only  a  mass  of  froth.  If  the  air  passes  the  heart  it  may 
cause  local  congestion  by  pressure  in  the  capillaries.  I  have  observed  air 
embolism  in  one  case  of  attempted  artificial  pneumonothorax,  where  it 
was  difficult  to  find  the  pleural  cavity.  With  a  small  oscillation  of  the 
manometer  a  little  air  was  allowed  to  enter,  following  which,  in  a  few 
seconds,  collapse  occurred.  The  patient  seemed  moribund  but  with  cardiac 
stimulation  he  recovered  and  showed  a  right  facial  and  upper  extremity 
paresis  for  about  three  days  which  completely  disappeared  (air  must  have 
been  introduced  into  a  pulmonary  vein). 

Oil  emboli  are  occasionally  encountered  as  the  result  of  the  injection 
of  oily  suspensions  of  mercury,  camphor,  etc.,  giving  rise  to  small  pul¬ 
monary  infarctions  because  of  the  irritant  action  of  the  drug.  Precaution 
should  always  be  exercised  by  withdrawing  the  piston  of  the  syringe  when 
in  place  before  giving  such  medication. 

Large  Emboli. — The  symptoms  of  large  emboli  are  thoracic  oppres¬ 
sion  and  dyspnea,  distress,  as  contrasted  with  the  pain  of  angina,  pallor 
and  then  cyanosis,  cough  and  sometimes  bloody  sputum.  The  pulse  be¬ 
comes  rapid  and  thready,  the  pupils  are  dilated,  the  skin  is  covered  with 
a  cold  sweat  and  at  times  a  rough  murmur  is  heard  over  the  left  second 
interspace  or  third  rib  near  the  sternum,  which  is  coincident  with  systole 
and  extends  beyond  it.  This  was  described  by  Litten  and  he  ascribed  it 
to  a  narrowing  of  the  blood  stream.  Death  generally  supervenes  within 
a  few  seconds  but  may  be  delayed  for  hours. 

Treatment. — In  those  who  survive,  rest  is  very  essential  and  morphin, 
gr.  i/4,  should  be  given  and  repeated  in  thirty  minutes  if  necessary. 
Because  of  the  possibility  of  its  being  a  rider  embolus,  any  motion, 
even  the  exertion  of  talking  or  eating,  should  be  avoided.  Tren- 
delenberg  has  twice  opened  the  pulmonary  artery  and  removed  the  clot 
but  in  each  instance  death  ensued.  If  the  patient  survives  the  immediate 
effects,  strict  immobilization  of  any  phlebitic  area  may  prevent  further 
dislodgment  of  thrombi.  As  these  emboli  may  occur  at  night,  during  sleep, 
or  while  changing  from  a  reclining  to  sitting  posture  or  slight  exertion, 
these  and  any  other  strain  should  be  avoided  in  an  individual  with  marked 
thrombophlebitis.  Venesection  in  desperate  cases  may  tide  the  patient  over 
a  crisis  by  reducing  pulmonary  pressure. 

Small  Emboli. — Small  emboli  may  give  such  trivial  symptoms  that 
they  may  be  disregarded  by  the  patient,  or  if  larger  may  simulate  small 
areas  of  spontaneous  pneumonia.  Just  as  the  large  emboli  come  from 
a  fully  developed  thrombus,  generally  recognized  and  treated,  so  the 
smaller  emboli  frequently  come  very  early  in  the  process  of  phlebitis  and 
often  days  before  the  disease  is  recognized.  Several  small  emboli  may 
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come  from  along  the  path  between  the  distal  and  proximal  thrombi  and 
may  present  a  cycle  of  showers.  Whenever  the  patient  is  suffering  from 
any  of  the  above-mentioned  predisposing  diseases,  the  possibility  of  emboli 
should  always  be  borne  in  mind  and  avoided  by  long-continued  rest  of 
the  part,  frequently  six  weeks  or  more.  Either  active  or  passive  motion 
or  massage  may  provoke  a  shower  of  small  emboli  if  organization  of  the 
thrombus  is  not  complete. 

Symptoms. — The  symptoms  of  smaller  emboli  are  pain  referred  fre¬ 
quently  to  the  axilla,  shoulder  or  diaphragmatic  region,  and  present  on 
breathing;  cough  is  generally  present  and  there  may  be  blood  in  the 
sputum.  When  present  it  is  a  helpful  aid  in  making  the  diagnosis.  It 
may  be  bright  or  prune-colored  but  practically  never  rusty.  There  may 
or  may  not  be  any  dyspnea,  depending  upon  the  size  of  the  embolus.  The 
temperature  is  elevated  and  may  remain  at  103°  to  104°  F.  for  three  or 
four  days.  Physical  examination  in  very  small  emboli  reveals  no  signs 
because  of  the  collateral  circulation  including  the  branches  of  the  bron¬ 
chial  artery.  When  larger  fragments  are  thrown  into  the  circulation  we 
find  localized  dulness  and  diminished  breathing.  Pleuritic  crepitations 
are  frequently  heard  and  later  bronchial  breathing  and  a  few  fine  crepi¬ 
tant  rales.  As  the  base  of  the  infarct  is  on  the  pleura,  it  is  safe  to 
assume  that  the  area  observed  is  the  maximum  that  is  involved.  Dimin¬ 
ished  tactile  fremitus  may  lead  to  the  suspicion  of  fluid  in  the  pleural 
cavity  but  generally  none  is  found  at  aspiration. 

Emboli,  small  and  large,  are  generally  located  in  the  right  lung  rather 
than  the  left  because  of  the  larger  artery  leading  to  it,  and  in  the  lower 
lobe  more  frequently  than  in  the  others,  this  being  partly  aided  by  gravity. 
Infarction  is  to  be  differentiated  from  diffuse  bronchopneumonia  and  lobar 
pneumonia  in  which  a  whole  lobe  is  involved  because  of  its  discrete  locali¬ 
zation.  Tuberculosis  more  frequently  involves  the  upper  lobes  and  is 
ushered  in  by  a  history  of  preceding  malaise,  etc.,  in  contrast  to  the  sud¬ 
denness  in  embolism.  Lung  tumors  may  show  discrete  outline  but  are 
of  gradual  onset  and  without  fever. 

Prognosis. — This  depends  on  the  size  of  the  embolus  and  the  pre¬ 
existing  condition  of  the  lungs.  Passive  congestion  or  infection  leads  to 
septic  infarction  as  does  an  embolus  of  infected  material.  Where  the 
conditions  are  unfavorable  a  lung  abscess  may  develop  and  lead  to  serious 
consequences.  Where  the  circulation  is  normal  and  there  is  no  in¬ 
fection  the  infarction  clears  within  a  few  days.  In  elderly  people,  or  those 
suffering  from  any  wasting  disease,  their  general  low  resistance  may 
convert  a  favorable  to  an  unfavorable  prognosis. 

Treatment. — The  treatment  of  these  smaller  or  medium-sized  emboli 
is  that  of  pneumonia :  rest,  fresh  air,  avoidance  of  all  exertion  which  may 
dislodge  other  thrombi,  local  counterirritation  over  the  involved  lung 
area  by  mustard  plasters,  thus  frequently  relieving  congestion  and  distress. 
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Morphin  may  be  necessary  but  if  so,  small  doses  of  %  gr.  to  %  gr.  usually 
are  sufficient.  Codein,  gr.  ^4,  by  mouth  is  usually  satisfactory.  Cardiac 
stimulation  may  be  necessary  if  there  is  much  toxemia. 


BRONCHOPNEUMONIA 

Philip  H.  Pierson 

Bronchopneumonia  is  generally  a  disease  of  childhood  or  late  adult 
life  but  during  epidemics,  such  as  influenza  or  measles,  it  seems  most 
virulent  among  those  in  middle  life.  Clinically,  acute  infections  which 
attack  the  upper  respiratory  tract  and  gradually  make  their  way  down 
through  the  trachea  and  larger  bronchi  into  the  bronchioles,  and  thus  into 
the  center  of  a  lobule,  present  no  sharp  line  of  distinction,  the  one  merging 
into  the  other  gradually,  and  thereby  the  infection  called  bronchopneu¬ 
monia  is  differentiated  more  by  degree  of  reaction  than  by  specific  physi¬ 
cal  signs.  In  bronchitis  where  the  temperature  persists  more  than  two 
or  three  days  above  102°  F.,  we  must  consider  that  there  is  a  more  or 
less  lobular  arrangement  to  the  infection.  Somewhat  different  was  the 
influenza  bronchopneumonia  in  that  it  was  frequently  found  during  a 
relapse  and  progressed  with  marked  rapidity.  In  this  type,  the  organ¬ 
isms  (for  the  exact  causative  agent  is  generally  believed  to  be  several  and 
not  one  type  of  organism)  were  introduced  through  the  respiratory  tract, 
spread  downward  into  the  trachea  and  into  the  bronchial  divisions  by 
extension  from  the  original  source,  this  being  aided  by  a  bloody  extravasa¬ 
tion  into  the  air  spaces.  In  different  localities  slightly  different  patho¬ 
logical  distributions  were  encountered  as  were  also  variations  in  the 
predominating  bacteria.  MacCallum  has  written  a  very  complete  and 
clear  description  of  the  pathology  and  suffice  it  to  say  here  there  was 
marked  swelling  of  the  bronchial  walls  as  well  as  those  of  the  smaller 
air  passages,  with  hemorrhage  into  the  bronchioles  and  dilatation  of  the 
alveoli.  The  firmness  of  these  areas  made  them  stand  out  as  subpleural 
nodules,  in  some  instances  discrete,  but  generally  so  confluent  as  to  simulate 
lobar  pneumonia.  The  marked  interstitial  infection  was  largely  respon¬ 
sible  for  the  fibrous  reaction  and  loss  of  normal  tone  which  later  in  many 
cases  resulted  in  localized  emphysema  or  chronic  pneumonia.  Honeij 
states  that  during  the  early  epidemics,  bronchopneumonia  occurred  in 
5  to  10  per  cent  of  the  cases  of  influenza  and  of  these  there  was  a  mortality 
of  60  to  70  per  cent.  It  is  probable  that  the  part  played  by  the  influenzal 
infection  was  one  of  acutely  lowering  the  resistance  of  the  patient  so 
that  the  streptococcus  or  pneumonococcus  quickly  caused  either  the  acute 
hemorrhagic  pneumonitis  described  by  Selby  or  the  confluent  lobular 
types  described  by  others.  The  assembling  of  a  large  number  of  men 


102 


DISEASES  OF  THE  LUNGS 


from  rural  and  urban  surroundings  and  the  more  or  less  crowded  quarters 
in  the  training  camps  predisposed  to  epidemics  of  measles,  and,  with  the 
superimposed  streptococcus  infection,  bronchopneumonia  was  soon  in  epi¬ 
demic  form. 

Symptoms. — The  symptoms  of  bronchopneumonia  are  generally  of 
gradual  onset,  consisting  in  a  steadily  increasing  fever  accompanied  by 
rise  in  pulse  and  respiration,  a  tight,  constricted  feeling  throughout  the 
chest,  especially  under  the  sternum,  with  a  dry  rasping  cough  later  becom¬ 
ing  productive.  Where  the  involvement  of  lung  tissue  is  extensive,  cyano¬ 
sis  is  generally  present.  In  children  and  infants  the  onset  is  much  more 
acute,  while  in  elderly  people  it  is  more  protracted.  The  average  duration 
of  the  acute  symptoms  is  about  seven  to  ten  days.  As  onset,  is  gradual 
so  recovery  is  by  lysis,  and  relapses  are  not  uncommon. 

Prophylaxis. — In  children  and  elderly  people,  lack  of  proper  nutri¬ 
tion  is  a  potent  factor  in  causing  bronchopneumonia  and  special  care  should 
be  exercised  in  these  individuals  to  avoid  respiratory  infections.  Becom¬ 
ing  overtired  or  fatigued  mentally  or  physically,  exposure  to  cold,  inter- 
current  infections,  such  as  measles,  scarlet  fever,  diphtheria,  typhoid  or 
chronic  digestive  disturbance,  lower  the  individual’s  resistance.  Frequent 
“colds”  in  children  are  often  caused  by  wrong  clothing,  some  parents  over- 
clothing  and  others  allowing  too  much  exposure.  The  proper  method 
of  clothing  during  the  cold  season  should  be  to  cover  the  arms  and  legs 
completely,  the  use  of  a  single  shirt  and  waist,  the  former  being  prefer¬ 
ably  of  light-weight  wool,  and  long  drawers  of  the  same  light-weight 
material.  This  will  not  lead  to  perspiring  while  indoors  but,  by  the  addi¬ 
tion  of  suitable  overcoat  or  wraps,  the  cold  of  the  outdoors  will  not  be 
detrimental.  A  frequent  cause  for  acute  upper  respiratory  infections  is 
diseased  tonsils,  adenoids  or  sinuses  and  these  should  not  be  allowed  con¬ 
stantly  to  infect  the  individual  and  lower  his  resistance.  A  few  gymnastic 
exercises  on  arising  following  by  a  cold  bath  is  very  helpful  in  preventing 
respiratory  infections.  These  baths  are  tolerated  more  easily  if  the  room 
is  warm  and  the  person  stands  in  warm  water.  Proper  simple  food  at 
regular  hours  and  plenty  of  rest  at  night  are  important  measures  to 
prevent  infections. 

Overcrowding  is  a  very  necessary  thing  to  avoid,  especially  in  over¬ 
heated  rooms.  In  hospitals  patients  suffering  from  bronchopneumonia 
should  be  isolated,  preferably  in  single  rooms,  and  if  this  is  impossible  at 
least  in  cubicles,  with  special  attention  to  the  disinfection  of  the  nurse’s 
and  attendant  s  hands  and  burning  of  the  sputum.  During  the  influenza 
epidemic,  face  masks  consisting  of  several  layers  of  gauze  covering  the 
nose  and  mouth  were  in  general  believed  to  be  a  distinct  help  in  preventing 
the  spread  of  droplet  infection.  I  have  seen  it  used  by  nose  and  throat 
specialists  as  a  personal  precaution  and  it  might  well  be  applied  to  den¬ 
tists.  During  the  epidemics  of  acute  respiratory  diseases,  places  of  amuse- 
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ment  such  as  theaters  and  crowded  department  stores  should  be  avoided. 
The  good  physical  condition  of  the  individual  should  again  be  emphasized 
as  an  important  preventive  measure.  He  will  be  much  less  liable  to  infec¬ 
tion  if  he  eats  simply  and  regularly,  gets  plenty  of  sleep  and  pays  par¬ 
ticular  attention  to  his  bowels.  Mouth  hygiene,  too,  is  extremely  impor¬ 
tant,  brushing  #the  teeth  two  or  three  times  daily  and  rinsing  the  mouth 
with  the  following  solution:  Dobell’s  solution,  1  part;  extract  of  witch 
hazel,  3  parts;  water,  4  parts. 

Prophylactic  Vaccination. — The  experience  of  army  and  navy  sur¬ 
geons,  not  only  in  this  country  hut  abroad  during  the  influenza  epidemics, 
gave  promise  that  a  series  of  prophylactic  injections  reduced  both  the 
morbidity  and  mortality  from  respiratory  infections  in  general  and  pneu¬ 
monia  in  particular.  They  were  able  to  use  a  large  number  of  men  for 
treatment  and  control,  and  felt  that  this  measure  reduced  morbidity  from 
pneumonia  at  least  one-third,  and  acute  respiratory  infections,  including 
pneumonia,  one-fifth.  Some  authors  were  even  more  optimistic.  The 
vaccine  used  by  Duckwall  (B.  F.),  was  prepared  from  Types  I,  II  and 
III  in  saline  solution,  there  being  1,000  organisms  per  cubic  centimeter. 
His  first  injection  consisted  in  0.5  c.c.,  the  second  seven  to  ten  days  later 
was  1  c.c.  and  the  third  injection  of  1  c.c.  was  also  given  seven  to  ten  days 
later.  Some  vaccines  have  been  made  of  the  pneumococcus,  plus  strains 
of  streptococcus,  influenza  and  other  bacteria  and  have  been  helpful  in 
preventing  the  frequent  respiratory  infections  which  lead  to  bronchopneu¬ 
monia  in  certain  individuals.  Before  this  method  is  used,  except  during 
epidemics  where  there  is  immediate  need  for  protection,  foci  of  infection 
should  be  removed  if  the  result  is  to  be  at  all  lasting.  (This  subject  is 
more  fully  discussed  in  Vol.  Ill,  Ch.  XIV.) 

Specific  Treatment. — Within  the  last  few  years,  progress  has  been 
made  in  the  treatment  of  pneumonias  caused  by  Types  I  and  II  pneu¬ 
mococcus,  especially  Type  I.  This  organism  may  be  found  in  broncho¬ 
pneumonia,  although  frequently  in  combination  with  streptococci  and 
other  organisms,  and  so  a  brief  statement  of  the  serum  treatment  will  be 
outlined,  although  for  a  fuller  description  reference  should  be  made  to 
the  chapter  on  Lobar  Pneumonia,  or  to  the  work  of  Cole.  It  is  important 
to  determine  the  type  of  pneumonia  as  early  as  possible  and  most  cities 
are  now  able  to  do  this  within  five  hours  by  the  Avery  method.  As  previ¬ 
ously  stated,  Type  I  has  given  the  best  results  although  some  are 
using  the  serum  prepared  by  using  both  I  and  II.  The  serum  is  prepared 
by  inoculating  a  horse  with  first  killed  and  then  live  pneumococci.  The 
potency  of  this  serum  is  such  that  “0.2  c.c.  of  the  serum  will  regularly 
protect  a  mouse  against  at  least  0.1  c.c.  of  an  18-hour  broth  culture  of 
pneumococcus  of  such  virulence  that  0.000001  c.c.  of  the  culture  will  kill 
a  mouse  of  20-gm.  weight  within  48  hours. 

“To  be  of  the  most  value  the  serum  should  be  administered  within 
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48  hours  of  the  onset  of  the  disease.  The  first  dose  is  90  to  100  c.c,  of 
the  serum  intravenously,  repeated  every  8  hours  until  there  is  a  fall  of 
temperature  and  abatement  of  symptoms.  The  serum  should  be  at  body 
temperature  and  administered  slowly.  The  average  total  amount  neces¬ 
sary  is  200  to  300  c.c.  but  severe  cases  may  require  600  c.c.  The  effective¬ 
ness  of  this  treatment  will  be  manifested  by  (1)  sterilization  of  the  blood, 
(2)  arrest  of  the  progress  of  the  local  lesion,  (3)  amelioration  of  sub¬ 
jective  and  objective  symptoms  and  (4)  decrease  in  the  mortality  of  the 
disease.  There  may  be  three  types  of  serum  reactions :  anaphylactic  shock, 
which  may  take  place  where  large  amounts  of  serum  are  administered 
by  any  method;  thermal  reaction,  occurring  about  20  minutes  after  the 
injection  and  generally  not  serious;  and  serum  sickness  present  in  about 
50  per  cent  of  the  cases  and  generally  mild.”  Cole  has  recommended 
desensitization  of  patients  who  are  at  all  asthmatic  or  whose  reaction  to  0.2 
c.c.  of  a  1:10  dilution  of  horse  serum  intradermally  amounts  to 
a  wheal  1 %  inches  in  diameter  within  5  minutes.  This  may  be  accom¬ 
plished  in  mild  cases  by  the  subcutaneous  injection  of  0.5  to  1  c.c.  of 
serum  a  few  hours  before  the  treatment  begins.  In  more  sensitive  cases 
it  is  necessary  to  begin  subcutaneously  with  0.025  c.c.  of  the  serum, 
doubling  the  dose  every  half  hour  till  1  c.c.  is  given,  then  intravenous 
injection  of  0.1  c.c.,  doubling  the  dose  every  half  hour  until  25  c.c. 
are  given.  Four  hours  later  50  c.e.  may  be  given.  After  8  hours, 
the  treatment  may  be  continued  in  the  regular  manner.  To  combat  the 
anaphylactic  reaction  be  prepared  to  give  HI  x  of  1 :1,000  suprarenal 
extract.  It  is  claimed  on  good  authority  that  the  mortality  is  reduced 
from  25  per  cent  to  30  per  cent  in  untreated  cases  to  9  per  cent  to  10  per 
cent  in  the  treated  cases. 

Leukocytic  extract  prepared  from  the  blood  of  normal  animals  has 
proved  of  considerable  value  in  some  instances.  Theoretically,  it  is  sup¬ 
posed  to  increase  the  number  of  leukocytes  in  the  blood  and  to  increase 
the  phagocytic  and  ferment  splitting  power  of  the  individual  polymor¬ 
phonuclear  leukocyte.  Sometimes  both  of  these  actions  are  observed 
but  more  frequently  the  latter.  Numerous  white  counts  have  failed  to 
reveal  any  marked  increase  in  these  cells,  but  in  my  experience  prompt 
amelioration  of  symptoms  and  pathology  in  many  cases  substantiates  the 
latter  claim.  In  adults  2  c.c.  may  be  given  daily,  while  in  children  1  c.c. 
should  be  the  dose. 

Quinin  and  urea  hydro clilorid  (soluble)  in  doses  of  xv  to  xxv  gr.  two  to 
four  times  daily,  subcutaneously,  has  been  recommended  by  Solis-Cohen, 
and  used  with  considerable  enthusiasm  for  many  years  by  other  observers. 
It  cannot  be  used  in  children,  but  appropriate  doses  of  euquinin  may  be. 
Quinin  muriate  in  doses  of  gr.  v  to  x,  three  or  four  times  daily  may  be 
of  value. 

The  iodids  have  been  recommended  especially  during  resolution  in 
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those  suffering  from  lues.  Too  large  doses  or  doses  continued  over  too 
long  a  period  in  non-luetic  individuals  probably  keep  up  excessive  secretion 
and  delay  resolution. 

Creosote  formerly  enjoyed  considerable  favor  but  in  recent  years  has 
not  been  so  popular.  It  lias  been  used  in  hypodermic  form  as  “creosota 
Pura”  m  TT[x  to  Tit xv  doses  or  by  mouth  as  creosote  carbonate  in  TTLiii  to 
TTtv  doses. 

Glucose  lias  been  recommended  as  an  adjunct  in  the  treatment  of  pneu¬ 
monia.  H.  J.  John  uses  about  250  c.c.  of  a  10  per  cent  solution  and 
frequently  combines  such  other  therapy  as  antipneumonic,  streptococcic, 
or  tetanic  serum  with  it  as  well  as  digitalis,  morphin  and  atropin.  Nour¬ 
ishment  and  better  elimination  is  the  claim  for  its  use. 

Streptococcic  vaccines  have  been  used  by  some  with  limited  success. 

Hygiene. — Promising  as  specific  therapy  may  be,  careful  attention  to 
hygienic  principles  is  absolutely  essential.  It  is  always  better  to  go  into 
too  explicit  detail  than  to  allow  too  much  for  the  patient,  his  friends  or 
nurse  to  surmise  and  carry  out  in  a  less  advantageous  manner.  The  tem¬ 
perature  of  the  room  should  be  kept  as  nearly  65°  F.  as  possible  and  this 
is  accomplished  by  the  use  of  an  open  fireplace  providing  heat  and  ventila¬ 
tion,  or  an  electric  stove  upon  which  is  placed  a  pan  of  water.  This 
moistens  the  air  and  prevents  the  drying  of  the  mouth  which  is  so  annoy¬ 
ing  and  which  also  predisposes  to  oral  sepsis.  Tincture  of  benzoin,  a  dram 
to  the  pint  of  water,  as  an  inhalation  is  soothing  to  the  mucous  membranes. 
If  the  room  becomes  too  cold,  too  warm  or  too  dry,  the  patient  is  generally 
less  comfortable.  Of  course,  the  patient  should  be  in  bed,  but  in  a  semi- 
reclining  posture  for  at  least  several  hours  each  day.  Change  of  position 
from  side  to  side  is  very  important,  where  there  is  naturally  congestion, 
and  this  is  particularly  essential  in  elderly  persons.  The  terminal  broncho¬ 
pneumonia  following  a  fractured  femur  in  old  people  is  so  common  an 
example  of  hypostasis  that  it  should  be  avoided  even  to  the  point  of  allow¬ 
ing  such  an  individual  to  be  sitting  up  and  pay  less  attention  to  the  strict 
immobilization  of  the  fracture.  It  has  been  said  that  one-third  to  one-half 
the  treatment  of  pneumonia  lies  in  the  nursing,  and  attention  to  the  change 
of  position  is  one  of  the  important  nursing  duties.  The  patient  should  be 
protected  from  drafts  for  there  is  frequently  perspiring,  and  chilling  may 
easily  lower  the  patient’s  resistance.  This  should  not  in  any  way  limit 
the  amount  of  fresh  air  supplied  the  patient  for  this  is  one  of  his  chief 
forms  of  nourishment.  The  mouth  should  receive  constant  attention  be¬ 
cause  of  the  discomfort  from  becoming  dry  due  to  so  much  mouth  breath¬ 
ing,  and  because  infection  about  the  teeth  or  particles  of  food  may  be 
inspired  and  set  up  new  foci  of  infection  in  the  lungs.  After  cleansing 
with  peroxid,  liquid  petrolatum  may  be  applied  to  lips  and  tongue,  thus 
keeping  the  tissues  constantly  soft.  The  diet  should  be  liquid  or  soft  solid 
during  the  height  of  the  fever,  taking  care  to  avoid  any  indigestible  foods, 
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and  to  combine  high  caloric  value  with  each  feeding,  milk  with  cream, 
eggnogs,  ice  cream,  gruels,  milk  toast,  soft-boiled  eggs,  prune  whip,  fruit 
syrups  with  rich  milk,  cream  soups,  etc.,  are  examples  of  nourishing  feed¬ 
ings.  Forcing  fluids  is  a  most  excellent  method  of  reducing  toxemia  and 
sparing  the  kidneys.  For  this  orange  juice  in  the  proportion  of  8  ounces 
of  juice  to  12  of  water  with  3  tablespoonsful  of  milk  sugar,  combines 
a  cooling  drink  with  some  nourishment.  Other  fruit  juices  may  be  used. 
Where  there  is  no  edema  fluids  should  be  forced  so  that  the  “measured 
and  recorded”  urine  output  is  60  to  90  ounces  per  day.  This  measured 
output  is  a.  definite  gage  as  to  the  amount  of  intake  necessary.  Mustard 
plasters,  although  criticised  and  thought  useless  by  some,  in  general,  are 
very  pleasing  to  the  patient,  for  a  good  reaction  does  relieve  much  of  the 
congestion  and  oppression.  Pain  is  also  so  considerably  relieved  that 
opiates  are  sometimes  unnecessary.  The  plaster  should  be  made  by  mixing 
1  part  of  mustard  with  3  parts  of  flour,  using  either  lukewarm  water 
or  the  white  of  egg  to  mix  it  into  a  workable  paste.  This  is  spread  between 
gauze,  making  a  plaster  5  by  9  inches.  First  apply  sweet  oil  or  vaselin  to 
the  chest  and  then  place  one  of  these  plasters  on  the  front  and  one  on  the 
back  of  the  chest.  They  should  remain  on  till  the  skin  is  pink,  generally 
fifteen  to  twenty  minutes,  and  on  their  removal  either  camphorated  oil  or 
the  following  liniment  may  be  applied:  01.  sinapis  dram  ss,  01.  gaul- 
therise  oz.  ss,  01.  olivse  q.  s.  ad.  oz.  iv.  This  counterirritation  and  heat 
may  well  be  kept  in  by  a  thin  piece  of  flannel  next  to  the  skin.  This  is 
not  to  be  left  on  indefinitely  but  until  the  patient  is  able  to  be  up  and 
about.  Mustard  compresses  if  properly  applied  may  be  of  more  value 
especially  in  children.  A  basin  of  mustard  water,  1  tablespoonful  to 
the  gallon,  is  kept  hot  in  such  close  proximity  to  the  patient  that  large 
towels  can  be  wrung  out  of  this  and  wrapped  around  the  chest,  and  this 
in  turn  covered  by  a  piece  of  rubber  silk  or  a  small  blanket.  These  should 
be  changed  frequently  enough  so  that  the  skin  shows  a  good  pink  glow 
at  the  end  of  ten  minutes.  This  may  be  applied  for  twenty  to  thirty 
minutes,  three  or  four  times  daily.  Cold  compresses  on  the  chest  are 
enjoyed  by  some,  made  by  wringing  out  a  piece  of  flannel  and  laying  over 
the  chest  and  covering  it  with  several  layers  of  dry  flannel.  These  are 
called  Priessnitz  applications. 

Fever. — In  bronchopneumonia  this  is  generally  not  as  constant  a 
factor  as  in  the  lobar  type,  but  for  temperature  over  103.5°  F.  a  warm 
bath  with  the  water  temperature  103°  F.  is  very  restful  and  quieting. 
The  patient  should  not  be  exposed  too  much  but  one  member  may  be 
sponged  and  dried  at  a  time.  Debilitated  patients  do  not  tolerate  cold 
sponges.  If  plenty  of  friction  is  used  in  any  bath  the  skin  reaction,  super¬ 
ficial  dilatation,  will  reduce  the  temperature.  An  ice-cap  to  the  head 
will  often  reduce  the  delirium  which  is  present  in  some  instances  even 
before  the  fever  has  reached  103°  F.  Forcing  the  fluids,  as  suggested 
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above,  will  generally  ward  off  much  of  the  toxemia  which  otherwise  would 
exist.  When  nausea  prevents  forcing  fluids,  the  Murphy  drip  may  be 
necessary  and  should  be  used  before  toxic  symptoms  become  too  manifest. 

Cyanosis  and  Dyspnea. — These  may  be  of  two  origins,  cardiac  in¬ 
sufficiency  or  lack  of  sufficient  aerating  surface  in  the  lung.  This  latter 
is  the  result  of  the  congestion  and  edema  together  with  smaller  or  larger 
areas  of  atelectasis.  The  mustard  plasters  or  compresses,  as  mentioned 
above,  will  help  to  withdraw  some  of  the  pulmonary  congestion  and  edema. 
Atelectasis  may  be  due  to  postural  predisposition  not  to  expand  certain 
parts  of  the  lung  or  it  may  be  due  to  plugs  of  mucus  or  exudate  obstructing 
the  lumen  of  a  bronchiole.  Change  of  position,  relief  of  distention  and 
expectorants,  may  be  of  great  help  in  relieving  this  condition.  Ammonium 
chlorid,  carbonate  or  muriate  in  gr.  v  doses  in  combination  with  a  syrup 
is  a  good  expectorant.  Potassium  iodid  has  been  mentioned  including  its 
advantages  and  disadvantages.  Atelectasis  in  children  is  often  relieved 
by  seating  them  in  a  tub  of  warm  water  for  several  minutes  and  pouring 
a  glass  or  two  of  cold  water  over  them,  thus  causing  them  to  take  a  big 
breath. 

Cyanosis  is  prima  facie  evidence  of  lack  of  the  normal  amount  of 
oxygen  in  the  blood.  It  is  only  since  the  World  War  that  any  considerable 
use  of  oxygen,  as  a  therapeutic  measure,  has  been  made  and  this  originated 
in  the  work  with  those  afflicted  with  either  acute  or  chronic  gas  poisoning. 
Methods  have  been  devised  for  estimating  the  oxygen  saturation  of  both 
arterial  and  venous  blood  and,  by  comparison  with  the  normal,  the  de¬ 
ficiency  is  more  easily  noted  and  the  effect  of  treatment  gaged.  Since 
then  oxygen  has  been  used  in  the  treatment  of  both  lobar  and  broncho¬ 
pneumonia  by  one  of  several  forms  of  apparatus.  Haldane  devised  a 
face  mask  surrounded  by  a  pneumatic  rubber  rim.  In  this  mask  is  an 
opening  for  the  ingress  and  egress  of  air  but  this  aperture  offers  just 
sufficient  resistance  to  allow,  with  each  inspiration,  the  opening  of  the 
valve  leading  to  a  rubber  bag  which  receives  a  steady  stream  of  oxygen 
at  the  rate  of  1  to  4  liters  per  minute.  Distal  to  the  rubber  bag  is  the 
oxygen  tank  with  pressure  gage  and  reducing  valve,  allowing  a  con¬ 
stant  flow  of  the  gas  till  the  tank  is  empty.  If  the  mask  is  not  held 
tightly  to  the  face  oxygen  will  be  wasted.  This  was  the  chief  disadvan¬ 
tage  of  the  old  funnel  method.  The  reinspired  air  in  the  mask,  being 
rich  in  C02,  tends  to  stimulate  respiration  and  this  is  of  advantage  be¬ 
cause  the  air  is  also  rich  in  oxygen.  To  some  this  mask  is  uncomfortable 
and  Barach  and  Woodwell  devised  a  modification,  using  the  mouthpiece 
of  a  Benedict  respirator.  This  left  the  nose  exposed  and,  as  breathing 
during  pneumonia  tends  to  be  by  mouth,  with  the  added  request  to  breathe 
this  way,  it  was  estimated  that  the  patient  received  about  50  per  cent 
oxygen.  They  interposed  a  jar  of  soda  lime  between  the  rubber  bag  and 
the  mouthpiece,  thus  withholding  all  C02  and  allowing  only  oxygen  to  be 
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breathed  back  and  forth  into  the  bag.  The  oxygen  was  fed  into  this  bag 
as  in  the  apparatus  of  Haldane.  In  the  later  apparatus  there  was  no 
rebreathing  of  the  oxygen  as  in  that  of  Barach  and  Woodwell.  By  using 
either  of  these  apparatuses  for  thirty  minutes  to  two  hours,  marked  relief 
from  cyanosis  and  some  slowing  of  the  pulse  has  been  noticed  frequently. 
By  their  repeated  use  lasting  benefit  has  been  observed.  Meakin  reports 
that  with  the  Haldane  apparatus  used  for  several  hours  in  a  patient  with 
pneumonia  the  unsaturated  oxygen  content  of  the  blood  was  reduced  from 
15  per  cent,  to  17  per  cent  (normal  4  per  cent  to  5  per  cent)  to  3  per  cent. 
There  has  been  some  difference  of  opinion  as  to  whether  the  anoxemia  is 
due  to  the  rapid  shallow  breathing  typical  of  this  disease  (Meakin),  or 
whether  it  is  due  to  diminished  absorbing  surface  (Stadie).  Stadie  has 
devised  an  oxygen  room,  where  a  50  per  cent  saturation  may  be  kept  up 
for  long  periods  (sixteen  hours  a  day)  and  in  which  proper  nursing  and 
nourishment  may  be  constantly  supplied.  This  has  a  distinct  value  in 
hospitals  both  for  pneumonia  and  certain  heart  conditions.  The  oxygen 
bed-tent  of  Hill  has  some  advantages.  This  allows  oxygen  to  be  present 
at  certain  approximate  percentages.  The  C02  is  absorbed  and  the  air 
is  allowed  to  enter  and  leave  the  tent.  Nasal  catheters  have  been  used 
for  oxygen  administration  but  are  of  less  value  than  any  of  the  preceding 
devices.  Oxygen  therapy  certainly  has  a  place  in  pneumonia  both  for 
the  relief  of  such  symptoms  as  cyanosis  and  tachycardia  and  for  the  avoid¬ 
ance  of  oxygen  starvation  of  brain  cells,  heart  muscle  and  other  organs 
which  may  be  a  more  lasting  danger. 

Distention. — Distention  is  frequently  a  very  difficult  condition  to 
combat.  “Gas”  enemata  consisting  of  2  ounces  each  of  saturated  solu¬ 
tion  of  epsom  salts,  glycerin  and  water,  retained,  plain  glycerin,  or  milk 
and  molasses  (1  part  molasses,  2  parts  milk)  are  very  effective.  Combined 
with  these,  turpentine  stupes  (wring  out  flannel  cloths  in  1  dram  turpen¬ 
tine  to  1  pint  hot  water  and  apply  over  abdomen  which  is  first  covered  with 
oil)  and  a  rectal  tube  may  be  used  to  advantage.  Where  these  fail, 
pituitrin  solution  1  c.c.  hypodermically  is  often  of  value  in  stimulating  the 
contraction  of  the  smooth  muscle. 

Circulatory  Collapse. — Where  bronchopneumonia  seems  imminent, 
many  clinicians  believe  that  the  administration  of  digitalis,  before  the 
heart  has  been  subjected  to  the  toxemia,  is  preferable  to  waiting  until 
there  is  an  urgent  demand  for  its  use.  As  it  takes  twenty-four  to  forty- 
eight  hours  to  obtain  the  benefit  of  the  drug  after  its  use  is  begun,  pre¬ 
paredness  is  of  great  value.  When  nausea  is  present  any  of  several 
hypodermic  preparations  may  be  used.  It  is  always  best  for  the  clinician 
to  use  the  preparation  to  which  he  is  most  accustomed,  whether  it  be  a 
standard  tincture,  the  leaves,  digalen,  digitalin  or  other  forms.1  If 

1  Digitalin  is  so  markedly  inferior  to  the  other  standard  preparations  that  it 
should  not  be  used. — Editor. 
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digitalis  has  not  been  used,  strophanthin  may  be  used  intravenously  in  an 
emergency.  Caffein  sodium  benzoate  in  gr.  i  or  ii  doses  depending 
upon  tlie  age,  alternating  with  1  to  2  c.c.  of  a  10  per  cent  solution  of 
camphor  in  olive  oil,  hypodermically,  will  frequently  bold  the  pulse  and 
blood-pressure  over  a,  short  period  of  impending  collapse.  Strychnin 
gr.  1/30  to  1/60  is  a  general  stimulant  and  secondarily  aids  the  heart. 
Whisky  was  and  still  is  considered  indispensable  by  some  in  the  manage¬ 
ment  of  the  circulatory  support  during  pneumonia,  but  the  consensus  of 
opinion  is  that  occasionally  there  may  be  need  for  its  food  and  stimulation 
value  over  a  few  days,  especially  when  it  is  impossible  to  get  sufficient 
nourishment  into  the  patient.  As  its  action  is  at  first  stimulating  and 
then  depressing,  and  because  there  is  some  irritation  of  the  kidney  in  its 
excretion  if  not  fully  burned,  it  is  not  to  be  made  a  routine  measure  but 
held  in  abeyance  until  its  full  effect  is  desired.  Of  course,  in  the  manage¬ 
ment  of  a  patient  accustomed  to  large  quantities  when  well,  it  is  necessary 
to  give  it,  for  otherwise  delirium  tremens  might  develop.  When  needed 
a  half  ounce  every  three  to  six  hours  as  a  hot  toddy  is  sufficient.  In  similar 
circumstances,  with  children,  sherry  may  be  used.  Venesection  may  be 
resorted  to  where  cardiac  failure  is  imminent,  300  to  500  c.c.  being 
withdrawn. 

Adrenalin  rq  vii  to  x,  hypodermically,  may  be  used  where  blood- 
pressure  falls  too  low  but  the  effect  of  small  doses  should  be  studied  before 
full  doses  are  used.  With  some  the  acceleration  of  the  pulse  is  a  decided 
disadvantage. 

Pain  or  cough  when  it  interferes  with  sleep  is  an  indication  for  small 
doses  of  morphin,  gr.  %  to  or  codein,  gr.  y2 ,  by  mouth  or  hypoder¬ 
mically  repeated  frequently  if  necessary.  During  the  daytime  if  these 
symptoms  are  not  severe  opiates  should  rarely  be  given  because  of  their 
tendency  to  reduce  the  desire  to  expectorate.  With  a  good  night’s  rest, 
the  patient  can  fight  his  disease  with  much  more  strength  during  the  day. 
A  chest  binder  is  a  great  relief  for  pain,  for  with  a  rasping  cough  the 
support  given  is  satisfactory.  Adhesive  strapping  may  be  resorted  to  if 
pleurisy  becomes  severe,  but  its  irritant  action  on  the  skin  and  its  obstruc¬ 
tion  to  counterirritation  are  disadvantages.  An  expectorant  of  ammonium 
carbonate,  gr.  iii  to  gr.  v,  or  fluid  extract  of  grindelia  (1  to  2  drams) 
helps  to  loosen  the  secretions,  and  facilitate  expectoration. 

Complications. — The  most  frequent  complications  are  interlobar 
pleurisy,  small  pleural  effusions,  sterile  or  infected,  pericardial  or  medi¬ 
astinal  effusion,  otitis  media,  meningismus  or  meningitis,  and  pyelitis. 
They  should  be  treated  in  the  same  manner  as  when  they  occur  independent 
of  pneumonia.  When  an  unexplained  fever  arises  do  not  fail  to  be  on 
the  lookout  for  some  such  infection,  especially  when  the  patient  is  too 
sick  to  recognize  or  locate  his  trouble.  Lung  abscess  or  gangrene  may 
develop.  Tuberculosis  may  be  reactivated  by  the  severe  reaction  within 
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the  lungs.  Diarrhea,  if  severe,  may  require  deodorized  tincture  of  opium 
in  spite  of  the  fact  that  its  slightly  depressing  action  is  disadvantageous. 
The  delirium  which  at  times  suddenly  develops  requires  attentive  nursing 
to  prevent  serious  harm  from  exposure  or  suicidal  attempt. 

Convalescence. — Care  should  be  exercised  that  the  patient  does  not 
return  to  regular  duties  too  soon.  Rest  of  the  fatigued  heart  may  take 
weeks,  perhaps  not  always  in  bed,  but  with  such  gradual  increase  in  exer¬ 
cise  that  lasting  damage  to  the  myocardium  will  not  result.  Good  food, 
plenty  of  sleep,  and  if  possible  a  trip  to  a  temperate  climate  where  con¬ 
tinued  outdoor  life  may  be  enjoyed,  will  help  the  process  of  repair. 
Tonics  of  iron  or  arsenic  are  necessary  in  some  cases. 

CHRONIC  PNEUMONIA 

Philip  H.  Pierson 


To  understand  clearly  chronic  pneumonia,  it  is  necessary  to  have  a 
definition  of  pneumonia.  Pathologically,  pneumonia  is  an  infectious  dis¬ 
ease,  with  either  an  acute  or  gradual  onset,  producing  consolidation  of 
parenchymatous  lung  tissue  generally  in  lobar  or  lobular  distribution,  the 
latter  at  times  becoming  confluent  and  simulating  clinically  the  former. 
In  general,  pneumococci  are  the  causative  agent  in  lobar  pneumonia  while 
streptococci  are  the  cause  of  lobular  or  bronchopneumonia.  The  inflamma¬ 
tion  is  manifested  by  the  attraction  of  large  numbers  of  leukocytes  which 
fill  the  air  passages  and  a  swelling  and  infiltration  of  the  interstitial  tissue 
with  serum,  leukocytes  and  red  blood-cells.  Thus  in  the  early  stage  of 
pneumonia,  when  the  hemorrhagic  element  is  predominant,  we  speak  of 
red  hepatization  and  when  later  the  leukocytes  are  gathered  in  large  num¬ 
bers  of  gray  hepatization.  As  these  leukocytes  destroy  by  phagocytosis 
and  ferments  the  infecting  organisms,  resolution  takes  place.  There  are 
several  factors  which  retard  resolution,  among  them  being  a  passive  con¬ 
gestion  due  to  weakened  circulation,  extensive  thrombosis  of  the  small 
venules  and  arterioles,  the  introduction  of  new  bacteria  into  the  already 
damaged  tissue,  especially  where  this  is  associated  with  fatigue  or  chilling 
of  the  patient  or  insufficient  nourishment.  The  experimental  work  of 
Cecil  and  Blake  has  shown  that  during  resolution  the  original  bacteria 
may  be  entirely  replaced  by  secondary  organisms  and  normal  resolution 
is  delayed  or  thwarted.  Frequently  resolution  ceases  and  the  air  channels 
remain  filled  with  pus.  In  time  this  becomes  organized  with  new  blood¬ 
vessels  leading  to  fibrous  changes  and  the  loss  of  the  normal  epithelium 
from  the  alveolar  walls.  This  leads  to  the  constriction  of  bronchioles  and 
thus  local  pocketing  of  pus,  and  the  lung  tissue  becomes  cirrhotic  or 
fibrous.  A  heavy  tough  less  aerated  portion  of  the  lung  thus  develops 
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with  a  chronic  infection  persisting,  and  because  of  failure  to  drain  prop¬ 
erly  and  impaired  local  circulation,  this  chronic  pneumonia  resists  the 
reparative  efforts  of  nature.  This  type  of  chronic  pneumonia  has  been 
very  frequently  seen  following  the  epidemics  of  influenzal  pneumonia; 
it  generally  selects  one  lobe  of  the  lungs  (the  lower  right  most  frequently) 
and  clinically  is  difficult  to  differentiate  from  bronchiectasis  and  localized 
emphysema.  Each  of  these  conditions  is  necessarily  present  as  evidenced 
from  the  pathology. 

A  so-called  primary  chronic  pneumonia  has  been  described  which  is 
not  associated  with  tuberculosis  or  syphilis.  The  infecting  organisms  are 
possibly  less  virulent,  even  at  the  onset,  and  the  reaction  to  them  is  not 
sufficient  to  produce  the  normal  processes  of  resolution.  Thus  the  condi¬ 
tion  is  chronic  pneumonia  from  the  onset.  Frequently  such  bacteria, 
spreading  by  local  extension  or  by  being  inhaled  into  normal  tissue,  invade 
the  zone  about  a  lung  abscess  and  the  fibrous,  pus-pocketed  areas  thus  set 
up  greatly  hinder  the  repair  of  the  abscess.  This  pneumonic  zone  is  very 
frequent  in  tuberculosis  surrounding  either  a  small  or  large  tubercle  or 
cavity.  A  tuberculous  pneumonia  is  a  very  good  example  of  a  chronic 
pneumonia,  both  as  to  onset  and  resolution,  resolution  resulting  not  in 
absorption  of  cellular  elements  but  in  their  replacement  by  fibrosis. 

Chronic  pneumonic  areas  not  infrequently  develop  as  a  result  of 
pleural  effusion  either  in  the  parietovisceral  region  or  in  the  interlobar 
space.  Infection  in  the  compressed  parenchymatous  area  may  reach  the 
effusion  and  transform  it  from  a  sterile  fluid  to  an  empyema.  For  this 
reason  it  is  well  to  remove  accumulated  fluid  and  thus  avoid  the  complica¬ 
tion  of  either  chronic  pneumonia  or  empyema. 

Symptoms  and  Physical  Signs. — Following  a  history  of  pneumonia 
the  cough  and  expectoration  continue,  the  latter  becoming  purulent  and 
frequently  nummular.  A  low-grade  fever,  99.6°  F.  to  100°  F.  persists, 
running  a  hectic  course.  The  strength  is  reduced  and  night  sweats  may 
appear  from  time  to  time.  The  sputum  may  increase  to  a  considerable 
amount  and  have  a  foul  odor  suggesting  lung  abscess.  It  is  often  noticed 
that  this  is  more  easily  raised  when  gravity  is  employed — lowering  the  head 
so  that  the  mouth  is  below  the  level  of  the  lower  lobes.  Comparative  or 
apparently  absolute  freedom  from  symptoms  may  persist  for  several 
months  only  to  be  followed  by  a  return  of  the  cough  and  expectoration 
accompanied  by  a  moderate  fever.  This  is  most  apt  to  occur  in  the  winter 
and  be  associated  with  fatigue,  overchilling,  or  acute  upper  respiratory 
infection. 

Physical  signs  are  frequently  out  of  all  proportion  to  the  symptoms, 
at  times  being  no  more  than  slight  dulness  and  a  few  coarse  indeterminate 
rales.  Breath  sounds  are  diminished  over  the  .area  involved,  generally 
at  the  base,  and  are  of  a  bronchovesicular  type.  If  a  consolidated  area 
communicates  with  a  bronchus  a  small  patch  of  bronchial  breathing  is 
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present.  Whispered  and  tactile  fremitus  are  generally  diminished  be¬ 
cause  of  some  thickening  of  the  overlying  pleura  or  because  of  diminished 
aeration  of  the  region.  There  are  small  areas  of  relatively  normal  lung 
intermingled  with  the  fibrous  tissue.  Dulness,  next  to  diminished  breath- 
sounds,  is  the  most  common  sign.  The  rales  are  generally  coarse  and 
sticky  and  with  a  deep  breath  small  atelectatic  areas  are  heard  to  snap 
open.  From  the  above  physical  signs  it  is  often  difficult  to  differentiate 
thickened  pleura  either  adherent  or  with  a  plastic  exudate.  Also  bron¬ 
chiectasis,  associated  with,  or  the  result  of  local  emphysema,  will  fre¬ 
quently  give  the  same  signs,  the  expiration  being  more  prolonged  when 
the  latter  is  present. 

Prophylactic  Treatment. — Every  case  of  pneumonia  should  receive 
careful  watching  until  all  signs  of  moisture  have  cleared  and  he  should 
be  confined  to  bed  for  several  days  or  weeks,  if  necessary,  until  a  normal 
temperature  is  permanently  established.  Just  as  during  the  acute  stage  of 
a  pneumonia,  so  during  the  convalescence  the  mouth  and  teeth  should 
receive  special  care,  for  the  accumulation  of  food  particles  or  pyorrhea 
is  often  the  causative  agent  of  chronic  pneumonia.  Rest  is  a  very  im¬ 
portant  factor  in  preventing  this  condition  and  the  patient  should  not 
undertake  his  arduous  occupation  until  he  has  shown  by  gradual  exercise 
that  he  is  able  to  do  it  without  undue  fatigue.  This  sometimes  means 
extra  weeks  or  months  but  the  time  is  well  spent  if  it  will  prevent  such 
a  complication.  When  the  process  of  resolution  is  apparently  delayed, 
although  not  as  yet  chronic,  there  is  an  advantage  in  a  warm  climate  where 
the  patient  may  be  out  of  doors  day  and  night.  Good  simple  food  aug¬ 
mented  with  plenty  of  milk  and  eggs  is  essential  in  building  up  resistance 
and  strength.  As  the  reinfection  in  the  lungs  frequently  is  the  result  of 
infection  in  the  nose  or  throat  these  foci  should  be  investigated  and  if 
found,  removed  at  the  most  opportune  time.  Lighting-up  of  a  smoldering 
infection  in  a  chronic  pneumonia  is  often  the  result  of  an  ether  anesthesia 
and  consequently  local  anesthesia  or  gas-oxygen  should  be  used  by 
preference. 

Active  Treatment. — -Active  treatment  for  the  existing  condition  is 
largely  symptomatic.  Rest  in  bed  is  essential  while  there  is  fever.  Forc¬ 
ing  fluids  is  very  helpful  to  reduce  toxemia.  Local  counterirritation  over 
the  affected  region  by  mustard  plasters  is  beneficial  for  relieving  local  con¬ 
gestion.  During  the  febrile  period  leukocytic  extract  has  been  used  by 
some  with  success.  The  process  is  rarely  extensive  and  shortly  settles 
down  into  an  afebrile  state.  Drainage  by  posture  is  a  very  important 
method  to  prevent  new  areas  becoming  involved  and  healing  is  favored 
by  keeping  the  small  cavities  and  pockets  free  from  pus.  The  knee- 
chest  position  or  pronated  posture  with  the  hips  raised  and  the  head  over 
the  side  of  the  bed  for  fifteen  to  twenty  minutes  twice  daily  will  thus  pre¬ 
vent  much  of  the  constant  coughing  and  expectoration.  Autogenous 
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vaccines  have  been  used  with  success  by  some  as  an  adjuvant  to  build 
up  specific  resistance.  In  their  preparation  a  mixed  vaccine  consisting  of 
the  chief  bacteria  found  on  blood  agar  plates  is  preferable  to  an  isolated 
type  of  bacterium. 

In  very  early  cases  when  the  condition  has  been  recognized,  compres¬ 
sion  of  the  lung  by  artificial  pneumothorax  may  be  helpful,  but  the  fibrosis 
frequently  present  hinders  collapse  and  favors  obstruction  to  drainage  in 
some  cases.  Thoracoplasty  in  very  chronic  cases  with  compression  of  the 
lower  lobe,  when  alone  involved,  offers  a  possible  hope  of  cure.  Lobectomy, 
often  followed  by  thoracoplasty,  offers  also  a  possible  solution  in  some  of 
the  very  fibrous  lobes  where  pus-pockets  cannot  be  drained  by  pneumotomy. 


PULMONARY  EMPHYSEMA 

Philip  H.  Pierson 

Emphysema,  from  the  Greek  “Emphusao”  meaning  “to  inflate,”  as 
applied  to  the  lungs  refers  to  a  stretching  and  finally  atrophy  of  the 
alveolar  walls  and  blood-vessels  lying  within  them.  In  some  instances, 
senile  emphysema,  the  atrophy  may  be  a  part  of  the  general  atrophic 
condition  of  the  tissues  and  sclerotic  blood-vessels  predisposing  to  this 
distention.  Some  forms  of  emphysema,  are  gradual  in  onset,  as  in  the 
slowly  decompensating  heart  with  attacks  of  cardiac  asthma,  senile  emphy¬ 
sema,  and  localized  emphysema  in  chronic  bronchitis  which  results  from 
sinus  or  other  upper  respiratory  infection.  The  type  of  emphysema 
described  by  Freund,  and  discussed  more  in  detail  later,  is  also  of 
gradual  onset;  the  primary  pathology  here  is  considered  to  be  in  the 
rib  cartilages,  which  become  ossified,  distending  the  rib  cage  in  the 
state  of  full  inspiration,  and  expanding  the  lungs  as  a  consequence  of  their 
following  the  shape  of  the  chest.  Mechanical  pressure  on  the  trachea,  by 
an  enlarged  thyroid  or  mediastinal  tumor,  or  nasal  or  laryngeal  obstruc¬ 
tion,  may  cause  a  gradually  increasing  emphysema.  A  more  rapid  onset  is 
seen  in  influenza  bronchopneumonia,  whooping-cough,  laryngeal  diphtheria 
with  stenosis,  and  asthma.  The  elastic  fibers  of  the  bronchioles  are  gen¬ 
erally  gradually  weakened  by  toxins,  fibrous  infiltration  or  necrosis,  and 
the  strain  of  constant  coughing,  straining  at  stool  or  while  lifting  heavy 
weights,  or  dyspnea,  rather  suddenly  overdistends  the  bronchioles  and 
alveoli  and  emphysema  results.  Practically  all  emphysema  has  a  super¬ 
imposed  chronic  bronchitis,  but  it  is  not  essential  for  all  chronic  bronchitis 
to  be  associated  with  emphysema. 

Of  the  acute  forms  of  emphysema  that  which  was  a  result  of  epidemic 
influenza  pneumonia  should  receive  special  mention.  The  experience  of 
all  clinicians  bears  out  the  fact  that  this  disease  varied  considerably  in 
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different  localities,  both  in  the  organisms  predominating  and  in  the  type 
of  pneumonia  and  complications  manifesting  themselves.  In  general  it 
may  be  said  that  the  pneumonias  were  largely  lobular,  that  the  interstitial 
tissue  showed  considerable  reaction  and  that,  as  a  consequence,  frequently 
minute  abscesses  were  scattered  through  a  larger  or  smaller  portion  of  the 
lungs.  Two  types  of  emphysema  have  been  noted,  one  which  appeared 
between  the  second  and  fourth  day  and  considerably  masked  the  signs  of 
consolidation,  and  in  some  instances  went  on  to  a  very  diffuse  vesicular 
emphysema,  followed  by  an  interstitial  emphysema  spreading  from  the 
supraclavicular  fossae  up  to  the  scalp  and  down  to  the  pubis,  and  internally 
through  the  retroperitoneal  tissues.  This  type  has  been  described  from 
clinical  experience  by  Torrey  and  Grosh  and  experimentally  by  Kelman. 
Briefly,  it  was  observed  that  the  infection  greatly  weakened  the  interstitial 
tissue  with  multiple  areas  of  necrosis  and  that  a  rather  selective  action  of 
the  toxin  was  exerted  on  the  respiratory  center  causing  dyspnea  and  from 
its  vagal  action  a  slow  pulse.  This  theory  was  further  supported  by  its 
appearance  early  in  the  disease  as  opposed  to  the  frequent  cardiac  dyspnea 
and  cyanosis  which  occur  late  in  pneumonias.  This  dyspnea  had  two 
effects:  one,  the  production  of  the  emphysema  by  increased  pressure  on 
the  weakened  tissues,  and  secondly  by  its  tendency  to  increase  pulmonary 
blood-pressure  there  was  a  constantly  increasing  passive  congestion  and 
cyanosis.  This  intense  emphysema  further  led  to  the  rupturing  of  inter¬ 
stitial  tissue,  favoring  the  spread  of  air  along  the  main  blood-vessel  trunks 
to  the  mediastinum  and  thence  up  about  the  subclavian  vessels  to  the  supra¬ 
clavicular  fossa  and  about  the  abdominal  aorta  to  the  retroperitoneal  space. 
When  the  subcutaneous  emphysema  appeared  the  pulmonary  pressure  was 
considerably  relieved  and  the  oppressive  feeling  partially  disappeared. 
The  pulmonary  emphysema  quickly  abated  when  the  toxicity  of  the  infec¬ 
tion  was  reduced  thereby,  at  least  theoretically,  substantiating  the  idea  of 
medullar  irritation. 

The  second  type  of  emphysema  related  to  influenza  is  the  relatively 
small  localized  area  frequently  seen  at  the  base  of  a  lung,  previously  the 
site  of  a  pneumonic  process.  These  cases  are  not  uncommon  and  are  the 
result  of  the  pathology  described  above.  They  give  rise  to  exacerbations 
of  infection  either  chronically  located  there,  or  the  result  of  sinus  or 
nasopharyngeal  infection.  These  areas  may  persist  for  a  number  of  years 
and  the  best  method  of  avoiding  exacerbations  is  to  keep  the  patient  in  as 
good  health  as  possible  and  to  remove  all  foci  of  infection. 

Prophylaxis. — The  term  “chronic  bronchitis”  is  one  that  seldom 
should  be  used  unless  qualified  by  the  cause — due  to  passive  congestion, 
infection  in  the  tonsils,  sinuses  or  teeth,  tuberculosis  with  secondary  in¬ 
fection,  rarely  syphilis,  etc.  As  chronic  bronchitis  frequently  produces 
an  emphysema,  attention  to  these  causes  is  essential.  Digitalis  by  strength¬ 
ening  the  heart  will  relieve  considerable  of  the  passive  congestion,  a  potent 
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factor  in  the  infection.  Special  attention  should  be  called  to  the  sinuses 
and  allied  foci  as  an  etiological  factor  in  chronic  bronchitis  and  emphysema. 
By  this  it  is  not  implied  that  all  emphysematous  patients  should  receive 
radical  operative  procedures  without  a  thorough  examination,  but  in  manv 
it  is  a  causative  agent.  After  the  focus  has  been  cleared  up  autogenous 
vaccines  may  he  of  some  help  in  relieving  the  chronic  infection.  This  is 
also  true  in  tuberculous  patients.  The  emphysema  seen  in  this  group  of 
patients  is  largely  a  compensatory  aid  on  the  part  of  nature  to  make  up 
for  the  amount  of  tissue  disease.  Sometimes  it  is  in  small  areas  in  one 
lung  almost  enveloping  the  tuberculous  process,  or  it  may  be  largely  mani¬ 
fested  in  the  better  lung  where  there  is  considerable  destruction  on  the 
opposite  side.  Where  pleural  effusion,  or  artificial  or  spontaneous  pneu¬ 
mothorax  compresses  one  lung,  the  opposite  side  shows  a  moderate  or 
extreme  compensatory  emphysema  depending  upon  the  rapidity  of  the 
collapse.  As  mentioned  above,  transient  emphysema  is  frequently  found 
in  pneumonia.  In  discussing  emphysema  in  infants,  Alexander  and  Follet 
have  attributed  it  to  a  rupture  of  some  of  the  pulmonary  vesicles,  this 
being  due  to  a  congenital  weakness  of  the  lung  parenchyma.  Whooping- 
cough  is  a  frequent  cause  of  this  condition  in  children.  If  any  of  these 
transient  types  of  emphysema  exists  for  some  time,  it  becomes  chronic 
by  the  relaxation  and  wasting  of  the  elastic  fibers  in  the  interstitial  tissue 
and  the  atrophy  of  the  alveolar  walls. 

Freund’s  Theory  and  Operation. — In  1859,  Freund  advanced  the 
idea  that  the  primary  cause  of  many  cases  of  emphysema  was  a  gradual 
ossification  and  elongation  of  the  costal  cartilages  with  a  fixation  of  the 
chest  in  inspiration.  For  many  years  his  theory  attracted  but  little  atten¬ 
tion,  but,  since  1900,  others,  including  Garre,  Fraenkel  and  Korte,  have 
carried  out  the  idea  with  some  success.  Freund  felt  that  in  young  adults, 
even  as  early  as  sixteen  to  eighteen  years  of  age,  a  change  took  place  in 
the  rib  cartilages,  beginning  with  a  dirty  yellow  degeneration  which  pro¬ 
gressed  to  ossification  either  complete  or  interspersed  with  vacuoles,  and 
that  with  this  calcification  there  was  an  elongation  and  twisting  of  the 
cartilage,  pushing  the  sternum  forward  and  to  one  side,  if  the  elongation 
was  more  on  one  side  than  the  other.  He  found  that  the  right  side  was 
often  the  more  involved.  As  inspiration  required  more  muscular  effort, 
and  as  dyspnea  and  air-hunger  began  to  develop  in  these  individuals,  this 
part  of  respiration  received  more  attention  and  an  increase  in  the  residual 
air  developed.  With  this  increase  and  the  gradually  enlarged  and  rigid 
thorax,  expiration,  generally  a  passive  motion  and  dependent  on  lung 
elasticity,  became  more  and  more  difficult  and  the  resulting  emphysema 
was  consequently  secondary  to  the  diseased  costal  cartilages.  This  led 
him  to  devise  an  operation  whereby  pieces  of  cartilage  were  resected,  gen¬ 
erally  on  the  right  side  from  the  second  to  the  fourth  or  sixth  rib,  thereby 
allowing  the  thorax  to  take  the  position  of  mid-inspiration,  and  again 
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favoring  freer  expansion  and  contraction  of  the  lungs.  Before  operation 
a  careful  survey  of  the  thorax  should  be  made  to  determine  (1)  that  it 
is  rigid;-  this  is  determined  by  palpation,  inspection,  mensuration  and 
fluoroscopy;  it  is  considered  immobile  if  the  expansion  at  the  level  of  the 
fourth  rib  is  not  more  than  1  cm.  Fluoroscopically,  almost  no  motion  is 
seen  laterally  and  the  diaphragm  becomes  flattened  and  pushed  down  and 
very  little  movement  is  noticed;  (2)  that  the  cartilage  is  ossified;  this  is 
done  by  palpation,  X-ray  pictures,  “L’akidopeirastigue”  (puncture  of  the 
cartilage  by  a  special  needle  determining  by  the  resistance  encountered 
the  amount  of  calcification  present)  ;  (3)  that  the  thorax  is  distended;  this 
is  observed  by  an  increase  in  the  angle  between  the  ribs  and  sternum  both 
at  the  upper  and  lower  end,  and  the  consequent  more  horizontal  position 
of  the  ribs.  The  condition  of  the  heart  is  an  important  factor  determining 
operation.  Weakness  of  the  heart  muscle  develops  partially  because  with 
lack  of  normal  lung  elasticity  and  breathing  there  is  a  diminished  suction 
of  the  blood  to  the  heart  and  also  a  lessened  flow  through  the  lungs.  The 
congestion  manifests  itself  peripherally  and  by  a  dilatation  of  the  super¬ 
ficial  venules  about  the  site  of  attachment  of  the  diaphragm,  frequently 
called  “athletic  belt.”  Also  the  vital  capacity  has  been  investigated,  and 
whereas  a  normal  estimation  averages  3,500  to  4,000  c.c.,  with  500  c.c. 
less  in  the  reclining  posture,  where  there  is  slight  rigidity  this  is  reduced 
to  2,400  c.c.  and  even  to  800  c.c.  with  marked  rigidity. 

Patients  with  definite  myocardial  changes  and  purulent  bronchitis  are 
not  considered  good  risks.  The  operation  has  been  performed  under  gen¬ 
eral  as  well  as  local  anesthesia.  Several  deaths  were  reported  as  due  to 
the  immediate  effects  of  the  anesthetic  when  ether  was  used,  and  so  local 
anesthesia  is  deemed  safer.  For  a  full  account  of  the  technic  of  this  opera¬ 
tion  the  reader  is  referred  to  an  excellent  hook  by  Sauerbruch.  The  end 
results  after  two  to  three  years  show  a  considerable  proportion  of  cases  so 
much  relieved  that  they  may  return  to  moderate  work  and  usefulness. 
Union  at  times  takes  place  between  the  ribs  and  sternum,  reimmobilizing 
the  thorax,  hut  even  then  the  extremely  distended  position  is  not  assumed 
and  the  discomfort  is  not  so  great.  After  treatment  in  the  form  of  breath¬ 
ing  exercises,  etc.,  is  very  important. 

Relatively  little  of  this  work  has  been  done  in  this  country,  and,  while 
cases  should  be  carefully  chosen  and  studied  before  operation,  it  may  offer 
more  relief  in  many  cases  than  can  be  obtained  by  medical  means. 

Treatment. — In  addition  to  the  above  suggestions,  occupation,  hygiene 
and  climate  should  be  mentioned.  Dusty  occupations,  those  requiring 
heavy  lifting  or  straining,  where  there  is  exposure  to  extremes  of  heat 
or  cold,  are  to  be  avoided.  It  has  been  said  that  glass  blowers  and  musi¬ 
cians  using  wind  instruments  are  more  prone  to  emphysema,  but  more 
recent  practical  observations  have  failed  to  verify  what  theoretically 
seems  very  probable.  Where  the  climate  prevents  considerable  out-of-door 
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life,  or  offers  marked  changes  from  heat  to  cold,  or  a  great  deal  of  rain,  a 
more  equable  environment  should  be  sought.  Certain  asthmatics  are  sea¬ 
sonably  troubled  by  the  pollens  of  certain  plants  or  flowers.  Some  of 
this  hypersensitiveness  may  he  overcome  by  desensitizing  vaccinations. 
If  it  still  persists  a  change  to  a  locality  free  from  such  irritations  is  advis¬ 
able.  Permanent  residence  in  Southern  California  or  frequent  trips  to 
Florida  during  the  winter  are  helpful  in  -many  instances.  As  a  further 
aid  in  preventing  acute  respiratory  infections,  cold  baths  in  the  morning 
are  beneficial.  In  some  it  is  necessary  to  begin  with  cool  water  and 
gradually  approach  the  cold.  A  good  reaction  is  favored  by  standing  in 
warm  water  and  dashing  the  cool  or  cold  water  over  the  body  and  having 
the  room  fairly  warm.  Abdominal  distention,  either  by  gas,  ascitis  or 
large  tumors  should  be  corrected  because  by  their  pressure  the  diaphragm 
becomes  less  able  to  function  and  the  ribs  are  pushed  up  and  out  thereby 
favoring  emphysema. 

Mechanical  Devices. — Numerous  forms  of  apparatus  have  been  devised 
and  exercises  suggested,  the  object  of  all  of  them  being  to  retard  inspira¬ 
tion,  favor  expiration  and  thus  increase  pulmonary  and  peripheral 
circulation. 

Rosshach  has  devised  a  chair  with  a  high  hack  in  which  are  placed 
two  vertical  rounds.  These  are  connected  both  with  levers  which  the 
patient  himself  can  operate  and  with  a  swathe  which  compresses  the  chest. 
By  pushing  forward  the  levers,  the  chest  is  compressed  and  by  relaxation 
inspiration  is  favored.  Its  simplicity  and  ease  of  operation  justify  its  trial 
in  some  cases.  Perhaps  of  more  value  is  the  apparatus  of  Boghean  which 
is  automatically  driven,  having  the  double  advantage  of  establishing  a 
rhythmical  contraction  and  relieving  the  patient  of  the  effort  to  operate 
any  levers.  Swedish  gymnastic  exercises  have  been  helpful,  per  se,  and  in 
conjunction  with  mechanical  devices.  By  these  the  patient  or  his  masseur 
rhythmically  exerts  pressure  on  the  anterolateral  aspects  of  the  thorax 
favoring  expiration.  Following  an  acute  asthmatic  attack  it  is  helpful 
to  use  this  pressure  in  relieving  the  lungs  of  the  increased  residual  air 
which  has  resulted  during  the  seizure.  In  this  way  there  is  less  constant 
pressure  in  the  alveoli  between  attacks.  By  massage  the  peripheral  circu¬ 
lation  is  improved  thus  indirectly  favoring  the  pulmonary  circulation. 
Hoffman  suggested  exercises  with  dumb-bells  weighing  about  one  pound. 
While  bringing  the  arms  to  a  horizontal  position,  with  the  palms  up,  the 
patient  slowly  inspires.  Expiration  is  accompanied  by  bringing  the  arms 
to  the  side,  bending  the  knees,  and  pushing  the  dumb-bells  slowly  down 
till  they  touch  the  floor.  All  these  exercises,  whether  or  not  aided  by  a 
machine,  should  be  done  slowly  and  should  begin  with  only  a  few  each 
day  and  gradually  increase  their  number.  Kingscote  suggested  a  series  of 
breathing  exercises  to  help  open  numerous  alveoli  which  he  felt  were  com¬ 
pressed  by  the  dilated  ones.  While  in  the  upright  position,  preferably, 
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a  towel  is  placed  about  the  lower  ribs,  thus  forming  a  band  about  six  to 
eight  inches  wide.  While  the  patient  expires  the  towel  is  tightened  and 
fixed.  Then  with  inspiration,  if  the  thorax  is  not  rigid,  the  upper  part 
must  expand  and,  according  to  his  theory,  open  those  alveoli  which  have 
been  idle  for  some  time.  Their  expansion  will  close  numerous  dilated 
ones  and  by  coughing  much  of  this  debris  will  be  expelled.  Hence  to 
avoid  further  inspiration  of  this  pus  and  debris,  inhalations  should  be  slow 
and  only  a  few,  at  intervals,  daily.  In  his  hands,  over  a  period  of  twelve 
years,  and  used  in  over  1,000  cases  91  per  cent  have  been  “restored  to 
health.”  It  may  be  used  with  caution  in  chronic  fibroid  tuberculosis  and 
also  in  persons  of  sedentary  habits  who  use  only  a  relatively  small  part 
of  their  lungs  for  ordinary  breathing. 

Gerhardt,  Romanoff,  Cloetta,  et  al.  have  suggested  that  as  the  dimin¬ 
ished  pulmonary  circulation  is  an  important  factor  in  the  production  of 
emphysema,  an  amelioration  of  the  condition  may  be  effected  by  improv¬ 
ing  the  blood  supply.  Claude  Bernard  has  produced  emphysema  in  ani¬ 
mals  by  partial  ligation  of  the  trachea  and  Cervello  has  produced  the  same 
condition  in  dogs  by  inducing  nasal  obstruction.  Consequently,  Gerhardt 
advised  the  lessening  of  intratracheal  pressure  and  found  that  the  pul¬ 
monary  circulation  was  increased.  Several  forms  of  apparatus  have  been 
devised  to  aid  this  procedure.  A  pneumatic  cabinet,  by  Walden  burg,  in 
which  the  patient  sits,  is  so  equipped  that  the  air  pressure  may  be  gradually 
raised  to  one  and  one-half  to  two  pressures  during  one-half  to  one  hour, 
and  he  breathes  at  that  pressure  for  one  to  two  hours  and  then  the  pres¬ 
sure  is  gradually  lowered  to  normal  again.  In  another  device,  he  inspires 
at  a  positive  pressure  of  about  one-sixtieth  to  one-fiftieth  of  an  atmosphere 
and  exhales  into  a  negative  pressure  of  about  one-fortieth  to  one-fiftieth 
of  an  atmosphere.  In  a  mouth-piece  described  by  Bruns,  the  patient  ex¬ 
pires  against  a  partial  vacuum,  this  being  very  similar  to  that  suggested 
by  Kuhn,  in  which  inspiration  is  partially  obstructed  but  expiration  is 
unhindered.  The  latter  exerts  only  periodic  dilatation  of  the  blood-vessels. 
The  device  which  has  attracted  most  favorable  comment  is  one  of  Hof- 
bauer’s.  In  this  “expirator”  there  is  a  light  and  bell  which  accompany 
expiration,  thereby  aiding  the  patient  to  produce  this  act  in  a  slow,  even 
manner,  rhythmically.  He  is  also  instructed  to  hum  during  expiration, 
this  favoring  nasal  breathing.  In  order  to  facilitate  diaphragmatic  breath¬ 
ing,  a  small  pillow,  pressed  against  the  abdomen,  is  inflated  with  each  ex¬ 
piration  until  the  patient  can  combine  these  forces  in  a  more  normal  and 
rhythmical  expiration.  Von  den  Velden  suggests  putting  partial  tour¬ 
niquets  about  the  limbs  during  cardiac  asthma,  thus  reducing  the  tendency 
to  marked  passive  congestion,  itself  a  predisposer  to  emphysema. 

Drugs. — For  the  cardiac  weakness  digitalis  is  useful  both  in 
preventing  and  relieving  the  emphysema  associated  with  it.  Atropin 
by  its  paralyzing  action  on  the  vagus  and  enlarging  the  bronchioles  is  very 
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helpful.  It  also  dries  up  the  moisture  which  is  present  in  certain  types 
of  emphysema.  Adrenalin  is  helpful  in  the  same  way  by  stimulation  of 
the  sympathetic  ganglia.  Camphor  paralyzes  vasomotor  nerves  and  en¬ 
larges  the  blood-vessels  and  so  has  been  suggested  by  Liebmann.  Accord¬ 
ing  to  Webber,  Cloetta  and  Anderes,  the  lungs  possess  vasomotor  nerves. 
Potassium  iodid  in  small  doses  (gr.  x  three  times  daily)  is  helpful  in 
loosening  secretions,  and  thus  aiding  expectoration.  It  also  tends  to  relax 
bronchiole  spasm  and  thus  facilitate  breathing.  The  sputum  in  emphysema 
is  very  tenacious  and  ropy  when  acute  attacks  of  asthma  are  superimposed, 
and  straining  to  expectorate  should  be  avoided.  Ammonium  chlorid  and 
carbonate  in  gr.  v  doses  and  fluid,  extract  of  grindelia  in  half  dram  doses 
are  helpful  expectorants.  For  the  accompanying  bronchitis  and  bronchiec¬ 
tasis  the  reader  is  referred  to  these  subjects.  Maintenance  of  general 
nutrition  and  hygiene  with  special  reference  to  mouth  cleanliness  is  an 
important  factor. 


GANGRENE  AND  LUNG  ABSCESS 

Philip  H.  Pierson 

Clinically,  lung  abscess  and  gangrene  have  been  considered  together 
by  most  observers,  their  chief  difference  being  one  of  pathology.  The 
former  may  be  implanted  on  a  normal  lung,  but  the  latter  is  favored  by 
trauma  of  the  tissues  or  the  original  implantation  of  bacteria  more  specif¬ 
ically  associated  with  gangrene.  While  abscesses  may  be  multiple,  they 
are  more  frequently  discrete,  without  so  much  destruction  of  large  areas 
of  tissue,  en  masse,  as  occurs  in  gangrene. 

Gangrene 

Factors  predisposing  to  gangrene  are  the  very  much  undernourished 
general  condition  of  the  patient,  metabolic  diseases,  and  the  aspiration  of 
certain  substances  and  types  of  bacteria.  Diabetes  and  alcoholism,  ac¬ 
cording  to  Sauerbruch,  not  infrequently  lead  to  Pneumomalazie ,  or 
small  areas  of  softening  which  later  become  gangrenous.  Whether  the 
abscesses  seen  at  times  during  nephritis  are  due  to  lowered  resistance  or 
toxic  blood-vessel  changes,  possibly  thrombosis,  is  not  definitely  estab¬ 
lished.  A  healthy  lung  can  fight  gangrene  even  though  it  be  infected 
with  pus.  Where  the  lung  has  been  traumatized  by  crushing  injury  or 
bits  of  shrapnel  or  bullets,  carrying  in  pieces  of  bone  or  flesh,  and  thus 
interfering  with  the  blood  supply,  gangrene  is  more  to  be  anticipated. 
Kissling  states  that  saliva  from  pipe  smokers,  inhaled  during  sleep,  may 
produce  gangrene.  The  thin  serosanguineous  discharge  from  a  pharyngeal 
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ulceration  may  be  inhaled  and  lead  to  this  condition.  The  bacteria  found 
in  gangrenous  lung  tissue  include  flora  similar  to  that  found  in  the  tartar 
of  teeth,  spirochetes,  comma  bacilli,  fusiform  bacilli  and  yeast  molds.  These 
bacteria  have  a  quite  distinctive  odor  and  may  frequently  be  recognized 
on  the  breath  or  from  the  sputum. 

Lung  Abscess 

The  etiological  factors  in  lung  abscess  can  in  general  be  grouped 
under  three  heads:  aspiration,  pneumonia  or  embolism.  While  a  sec¬ 
ondary  pneumonia  always  exists  about  both  aspirated  material  and  emboli, 
the  type  of  pneumonia  referred  to  is  generally  bronchopneumonia  (lobu¬ 
lar),  such  as  existed  during  the  influenza  epidemic,  caused  frequently  by 
the  streptococcus  with  or  without  the  aid  of  Pfeiffer’s  bacillus  or  a  Fried- 
lander  bacillus,  but  seldom  caused  by  the  pneumococcus.  The  path¬ 
ology  of  these  influenzal  abscesses  was  carefully  described  by  Mac- 
Callum. 

Aspirated  material  may  be  blood,  mucus  or  infected  cheesy  material 
from  tonsils  during  their  removal  under  a  general  anesthetic  and  uncon¬ 
sciously  inhaled  where  the  laryngeal  reflexes  are  abolished ;  foreign  bodies 
such  as  teeth  or  purulent  discharge  during  extraction,  buttons,  marbles, 
tacks,  kernels  of  corn,  peanut  shell,  etc.,  and  particles  of  food  aspirated 
into  the  lungs  during  laughter  or  from  the  mouth  during  sleep.  As  thus 
implied,  sleep,  alcoholic  and  epileptic  unconsciousness,  as  well  as  that 
from  anesthetics,  and  such  diseases  as  hysteria,  certain  brain  tumors  and 
diphtheria,  with  pharyngeal  paralysis,  are  definitely  predisposing  factors 
in  aspiration  lung  abscess.  While  material  may  be  inhaled  during  tonsil¬ 
lectomy  under  a  local  anesthetic,  this  is  less  likely,  especially  where  an 
efficient  suction  apparatus  is  constantly  operating.  Coakley  (quoted  by 
Hedblom)  and  others  are  more  inclined  to  believe  that  these  posttonsil¬ 
lectomy  lung  abscesses  are  due  to  aspiration  than  emboli.  It  is  possible 
that  a  very  carefully  given  anesthetic  which  does  not  abolish  all  laryngeal 
reflexes  (Botsford)  and  a  recumbent  position  may  partially  overcome  this 
danger  in  children  and  others  where  local  anesthesia  cannot  be  used. 
The  inhalation  of  foreign  bodies  is  a  very  important  and  often  overlooked 
cause  of  lung  abscess  and  should  always  be  kept  in  mind  where  signs  of 
lung  abscess  or  chronic  localized  bronchitis  or  bronchiectasis  have  existed 
for  a  long  time.  Hedblom  reporting  a  series  of  40  cases  of  lung  abscess, 
at  the  Mayo  Clinic,  due  to  foreign  bodies  states  that  23  cast  no  shadow 
by  the  X-ray  and  that,  in  14  of  these  40,  it  had  been  present  for  at  least 
seven  months  and  in  7  more  cases  for  more  than  two  years.  Bronchoscopy 
is  therefore  indicated  in  some  instances  where  the  X-ray  is  negative  but 
where  there  is  a  reasonable  suspicion  of  foreign  body.  Aspiration  may 
also  take  place  from  a  neighboring  bronchiectatic  cavity,  or  from  one 
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abscessed  area  into  a  portion  of  normal  lung,  there  setting  up  another 
focns.  Lung  abscess  may  result  from  the  breaking  into  the  lung  of  an 
empyema,  either  interlobar  or  parietal ;  by  the  extension  of  a  phlegmon 
of  the  chest  wall,  or  the  perforation  of  subdiapliragmatic  abscess,  peptic 
ulcer,  appendix  abscess,  or  other  pus  infection  in  this  region ;  or  by  the 
erosion  of  the  esophagus  and  trachea  by  malignancy  or  retropharyngeal 
abscess.  I  have  recently  seen  a  patient  in  whom  lung  abscess  was  clinically 
an  aspiration  posttonsillectomy  condition,  but  pathologically  was  appar¬ 
ently  implanted  on  an  old  healed  tuberculous  cavity  which  had  given  no 
signs  or  symptoms  for  at  least  four  or  five  years.  Without  the  pathol¬ 
ogist  s  report  this  complication  would  not  have  been  suspected  from  the 
clinical  evidence. 

Emboli  from  fresh  endocarditis  lesions,  mural  thrombi,  otitis  media 
or  thrombophlebitis  of  the  extremities,  pelvis,  scalp  or  jugular  vessels  may 
produce  lung  abscess  from  the  combined  disturbance  of  blood  supply  and 
bacteria  introduced.  JLlie  areas  involved  as  infarcts  are  cone-shaped 
with  the  base  toward  or  on  the  pleura,  and  therefore,  if  the  displaced 
thrombus  is  of  some  size,  physical  signs  may  be  more  definite  than  in 
aspiration.  As  mentioned  under  Thrombosis  and  Embolism  post¬ 
partum  emboli  as  a  cause  of  lung  abscess  may  be  one  of  the  first  signs 
of  a  beginning  pelvic  phlebitis.  These  patients  present  a  graver  outlook 
than  with  foreign  bodies  because  of  the  complication  with  the  predisposing 
cause.  Echinococcus  cysts  have  been  transplanted  to  the  lung  by  the 
blood-stream  and  their  growth  may  very  much  simulate  an  abscess.  Find¬ 
ing  the  organisms  in  the  sputum  is  an  important  aid  in  differentiating 
this  condition  from  an  abscess. 

Location. — In  general,  circumscribed  abscesses  are  seen  more  fre¬ 
quently  in  strong  individuals  with  good  resistance,  and  diffuse,  progres¬ 
sive,  spreading  abscesses  without  clean-cut  borders  in  people  with  poor 
general  reactive  powers.  Wessler’s  figures  as  to  the  tendency  of  aspiration 
and  non-aspiration  (including  embolic  and  pneumonic)  abscesses  to  be 
located  in  the  upper  or  lower  lobes  is  fairly  consistent  with  other  observers. 
In  101  cases  his  observations  were : 


Location  of  Abscesses 


Abscesses 

Upper  Lobe 

Lower  Lobe 

Middle  Lobe 

Aspiration . 

18 

9 

3 

T^nn -aspiration . 

24 

44 

3 

Naturally,  larger  emboli  and  larger  aspirated  substances  seek  the  larger 
vessels  and  the  most  accessible  branches  of  the  bronchi.  The  right  lung  is 
the  site  of  more  than  half  of  the  aspiration  abscesses.  Recently,  the  author 
observed  a  case  of  abscess  in  the  right  lower  lobe  from  the  aspiration  of 
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polluted  water  which  was  inhaled  when  the  patient  fell  from  the  gang¬ 
plank  of  a  ship. 

Symptoms  and  Physical  Signs. — Acute  symptoms  of  lung  abscess  or 
gangrene  may  not  appear  till  the  thirteenth  or  fourteenth  day  after  the 
operation  or  pneumonia,  and  this  may  in  part  be  due  to  the  slowness  of 
growth  of  some  of  the  anaerobic  bacteria  present.  The  onset  is  generally 
gradual,  with  fever,  increased  pulse  rate,  cough  and  at  first  mucoid  sputum. 
A  foul  odor  may  appear  on  the  breath  slightly  before  the  pus  begins  to 
drain.  Such  a  history,  followed  by  the  sudden  coughing  up  of  a  large 
quantity  of  pus  (8  to  10  ounces  at  times),  is  very  typical  and  almost  pathog¬ 
nomonic  of  lung  abscess.  With  the  coughing  up  of  the  sequestra  the  tem¬ 
perature  may  fall  to  normal  or  be  reduced  from  103°  to  104°  F.  to  99°  F. 
to  100°  F.  Frequently,  night-sweats  appear  early  in  the  disease.  The 
individual  with  poor  resistance  may  not  react  so  abruptly  to  the  infection. 
Hemoptysis  of  a  teaspoonful  or  more  is  not  uncommon,  and  by  some 
authors  has  been  said  to  be  present  more  often  than  in  tuberculosis.  The 
reason  for  this  may  be  that,  in  the  latter  disease,  its  chronicity.  tends  to 
obliterate  the  blood-vessels  in  the  walls,  or  those  passing  through  a  cavity 
more  than  is  the  case  in  acute  infectious  lung  abscess.  The  foulness  of  the 
sputum,  which  is  not  alone  very  unpleasant  to  the  patient  hut  to  his  at¬ 
tendants,  together  with  the  toxicity,  soon  produce  anorexia,  and  consider¬ 
able  loss  of  weight  and  strength  may  develop.  This  is  particularly  true  of 
gangrene  and  its  presence  should  make  one  suspect  this  condition.  Aching 
in  the  joints  at  times  with  swelling  is  a  frequent  symptom  of  the  toxemia. 

According  to  Sauerbruch,  the  particular  symptoms  of  gangrene  to  be 
added  to  those  of  abscess  are  :  (1)  the  process  is  more  gradual  as  compared 
with  the  pneumonic  onset  of  abscess;  (2)  the  loss  of  weight  and  strength 
is  much  more  rapid,  a  well  person  being  changed  to  a  very  sick  one  in 
three  to  four  weeks;  (3)  the  heart  is  early  affected  and  with  the  dyspnea 
produces  considerable  cyanosis ;  (4)  headaches  and  foul  perspiration  are 
common;  (5)  the  amount  of  sputum  rarely  is  more  than  250  c.c.  daily. 

On  physical  examination  one  of  the  most  important  signs,  if  present, 
is  circumscribed  pain  on  pressure  over  the  abscess.  This  is  emphasized  by 
Sauerbruch  and  is  in  accord  with  the  work  of  Pottenger,  hearing  out  the 
presence  of  sensory  as  well  as  trophic  and  motor  reflexes  from  the  lungs. 
The  most  common  sign  is  dulness  and  if  the  abscess  is  centrally  located  it 
may  he  the  only  sign.  If  nearer  the  periphery  of  the  lung  there  may  he 
diminished  bronchial  breathing  which  is  more  apt  to  he  heard  if  the 
abscess  is  of  embolic  origin.  Pleuritic  crepitations  (evidence  of  a  plastic 
pleurisy)  may  he  heard  over  the  suspected  area.  Whispered  fremitus 
will  he  increased  before  the  type  of  breathing  is  changed.  An  important 
physical  sign  is  the  appearance  of  amphoric  breathing  or  whisper,  or  the 
change  from  dulness  to  resonance  following  cough,  or  the  expectoration 
of  considerable  pus.  This  is  not  common.  Clubbed  fingers  appear  along 
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with  the  occasional  periosteal  thickening  of  long  hones  as  early  as  six 
weeks  in  some  cases.  In  one  of  my  cases  they  appeared  in  two  weeks. 

Of  the  laboratory  aids,  X-ray  has  helped  considerably  in  the  localiza¬ 
tion  of  abscesses.  When  the  patient  is  lying  down  films  should  be  taken 
with  the  rays  traveling  horizontally  (to  obtain  fluid  level),  and  in  this  way 
both  lateral  and  posterior-anterior  views  will  aid  in  determining  the  posi¬ 
tion  of  the  cavity.  Stereoscopic  views  are  preferable  to  flat  plates.  In  the 
fluoroscope  localization  is  also  aided  by  rotation  of  the  thorax  and  by 
noticing  the  cavity  “wink”  if  it  communicates  with  a  bronchus.  As  the 
cavity  may  be  filled  at  the  time  of  the  first  observation,  a  second  examina¬ 
tion  is  always  necessary  before  it  can  be  excluded. 

Rapid  destruction  of  tissue  will  generally  provide  elastic  fibers  in  the 
sputum  but  where  the  process  is  gradual  they  may  be  absorbed.  By  plac¬ 
ing  the  sputum  in  a  glass  measure  there  are  generally  three  fairly  sharply 
defined  layers  seen :  the  upper  consists  of  foam,  the  middle  layer  is  of  pus 
and  the  lower  of  mucus.  This  is  not  typical  but  frequently  happens. 
The  sputum  from  abscesses  of  the  upper  lobes  is  generally  more  constant 
and  in  small  amounts,  while  from  the  lower  lobes  there  are  periods  of 
relative  freedom  and  then  large  amounts,  particularly  if  drainage  posture  is 
used.  Leukocytosis  may  or  may  not  be  present,  depending  somewhat  on  the 
reaction  of  the  patient.  The  urine  contains  albumin  and  the  spleen  is  gen¬ 
erally  enlarged.  It  is  safer  not  to  attempt  exploratory  puncture  because 
of  the  danger  of  hemorrhage  and  the  infection  of  the  healthy  lung  or 
pleura. 

Differential  diagnosis  of  lung  abscess  and  ruptured  empyema  is  fre¬ 
quently  difficult.  The  onset  and  localization  of  the  fluid  level  may  be 
of  some  help.  E echinococcus  cysts  may  have  less  of  an  inflammatory  re^ 
action  about  them,  and  the  disease  may  be  found  elsewhere,  liver  or  intes¬ 
tines,  and  the  organisms  may  be  found  in  the  sputum.  Bronchiectatic 
cavities  may  turn  into  abscesses  but  generally  lack  elastic  tissue  fibers. 
(For  differentiation  from  chronic  pneumonia,  see  preceding  section.)  A 
fetid  bronchitis  may  turn  into  gangrene.  Hedblom  found  three  tumors  in 
his  series  of  40  operations,  primary  and  secondary  carcinoma  and  a  pri¬ 
mary  sarcoma.  These  must  also  be  kept  in  mind  in  the  diagnosis. 

Medical  Treatment. — Removal  of  the  sequestrum  and  adequate  drain¬ 
age  are  the  two  essential  factors  in  the  treatment  of  lung  abscess  or  gan¬ 
grene.  Following  this  the  aim  is  to  approximate  the  walls  of  the  abscess. 
This,  nature  may  do  herself,  or  artificial  means  may  be  necessary.  The 
removal  of  the  sequestrum  is  often  accomplished  spontaneously  by  cough¬ 
ing  it  up  and,  in  general,  unless  there  is  a  great  deal  of  toxemia  and  rapid 
spreading  of  the  process  it  is  advisable  to  be  conservative.  It  is  per¬ 
missible  to  delay  operating  for  four  to  eight  weeks  if  everything  is 
progressing  favorably,  that  is,  steady  diminution  in  sputum  and  especially 
in  the  pus,  normal  temperature,  and  improved  general  well-being.  During 
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this  period  of  waiting,  the  treatment  is  very  similar  to  that  of  pneumonia ; 
plenty  of  fluids  and  liquid  or  light  foods  with  high  caloric  value,  ex¬ 
pectorants  if  necessary  when  the  sputum  is  at  all  tenacious,  rest  at  night, 
if  necessary,  with  sedatives  (codein,  gr.  1/4  to  or  morphin,  gr.  %  to  v4)- 
Some  use  creosote,  either  as  the  carbonate  5  to  15  drops  on  sugar  or  as 
the  suspension  “creosota  pura”  in  olive  oil,  7  minims  hypodermically  daily. 
Myrtol,  at  present  difficult  to  procure,  in  doses  of  2  minims,  two  or  three 
times  a  day  is  a  very  efficient  deodorizer  for  the  sputum.  A  small  steam¬ 
ing  kettle  with  eucalyptus  oil,  or  benzoin  in  the  water,  or  a  cresolene  lamp 
is  pleasing  to  the  patient  and  an  effective  means  of  disguising  the  putrid 
odor.  Medicated  masks  are  to  be  avoided  because  they  are  therapeutically 
of  little  or  no  value  and  because  they  diminish  the  amount  of  fresh  air 
obtained.  Posture  is  a  very  important  part  of  the  medical  treatment.  In 
lower  lobe  abscesses  it  is  wise  to  raise  the  foot  of  the  bed,  beginning  with 
two  inches  and  increasing  to  six  inches  for  from  fifteen  to  sixty  minutes 
twice  daily.  The  patient  should  lie  on  the  side  of  the  unaffected  lung. 
Strapping  the  affected  side  will  frequently  relieve  the  pleuritic  pain  and 
further  help  nature  splint  the  lung  and  check  the  spread  of  the  disease  by 
aspiration  into  new  areas.  The  after-care  for  those  treated  medically  is 
the  same  as  for  surgical  cases.  A  further  aid  in  immobilizing  the  diseased 
lung  is  artificial  pneumothorax.  Before  the  wall  of  the  cavity  has  become 
too  firm,  and  provided  adhesions  do  not  prevent  collapse,  considerable  aid 
may  be  obtained  by  its  use.  Forlanini’s  famous  case  that  was  cured  after 
six  years  of  expectant  treatment  has  served  as  an  encouragement  for 
further  using  this  compression.  The  chief  difficulty  encountered  is  the 
adherent  pleura  over  the  abscess  which  practically  always  exists.  This 
may  not  be  a  complete  contraindication  for  in  many  instances  this  is  a 
local  adhesion  and  air  may  go  above  and  below  it.  This  inability  to  com¬ 
press  the  lung  but  partially  may  result  in  an  obstruction  to  the  drainage 
and  lead  to  further  pocketing  off  the  infection.  A  spontaneous  pneu¬ 
mothorax  may  result  from  the  tearing  loose  of  a  small  adhesion  and  with 
this  an  empyema.  This  lends  a  very  grave  aspect  to  the  prognosis. 

Surgical  Treatment. — If  this  period  of  medical  treatment  is  not  ef¬ 
ficient  in  obtaining  the  desired  results,  or  if  at  the  start  it  is  contra¬ 
indicated  by  the  presence  of  a  foreign  body  or  a  rapidly  progressing  lesion, 
surgery  is  indicated.  If  possible  it  is  advisable  to  wait  until  the  abscess 
is  walled  off,  a  condition  best  judged  by  the  X-ray.  The  anesthetic  of 
preference  is  local,  although  nitrous  oxid  and  oxygen  or  ether  may  be 
used,  as  it  is  at  times  desirable  to  have  the  patient’s  cooperation,  either 
by  coughing  or  breathing  against  resistance.  Whenever  possible  the  opera¬ 
tion  should  be  done  in  two  stages,  the  first  to  assure  sufficient  pleural 
adhesions  to  prevent  infecting  the  pleura  and  the  second  to  open  and 
drain  the  cavity.  Sauerbruch  uses  the  differential  pressure  apparatus, 
and  after  opening  the  parietal  pleura  packs  the  field  with  gauze  rather 


GANGRENE  AND  LUNG  ABSCESS 


125 


than  sewing  the  two  layers  together.  This  he  feels  is  a  safer  method  in 
preventing  pleural  infection.  Many  other  surgeons  do  not  use  the  differen¬ 
tial  pressure  but  sew  the  two  pleural  layers.  The  drainage  tract  is  gen¬ 
erally  opened  by  the  cautery.  The  site  of  operation  in  upper  lobe  abscesses 
is  generally  either  in  the  back  or  axilla,  while  practically  all  lower  lobe 
abscesses  are  opened  posteriorly.  If  drainage  is  sufficient,  signs  of  im¬ 
provement  may  be  expected  very  early  in  convalescence,  especially  a 
diminution  in  the  amount  and  quantity  of  pus  in  the  sputum.  A  subse¬ 
quent  rise  in  temperature  may  be  due  to  too  tight  packing  of  the  wound 
or  to  a  new  focus.  As  many  as  four  separate  abscesses  have  been  operated 
upon  in  the  same  patient  with  recovery.  Hemoptysis  may  be  controlled 
by  pressure  in  the  wound  or  by  the  same  means  as  when  a  symptom  of 
pulmonary  tuberculosis.  In  favorable  cases  the  wound  may  be 
closed  in  six  to  eight  weeks.  In  thick-walled  cavities,  which  show  very 
little  or  no  signs  of  closure,  the  whole  cavity  may  be  excised,  and  the 
wound  closed  with  a  skin  and  muscle  flap.  In  other  cases  thoracoplasty 
is  advisable  to  collapse  the  cavity.  For  the  more  recent  technic  in  this 
operation  as  well  as  that  for  lung  abscess  and  gangrene,  the  reader  is 
referred  to  Sauerbruch,  Korte,  Fraenkel,  Lenhartz,  Robinson  or  Hedblom. 

Results  of  Treatment. — With  medical  treatment  the  mortality  is  as 
high  as  60  per  cent  to  90  per  cent  with  in  general  only  about  10  per  cent 
spontaneous  cures.  The  recent  figures  of  Garre  and  Sauerbruch  where 
surgery  was  used  are: 

Mortality 


Author 

Character  of  Cases 

Number 
of  Cases 

Cases  Cured 

Cases 

Died 

Per  cent 
Mortality 

Garre . 

Abscesses 

122 

80 

42 

34 

Collected  up  to  1919.  . 

Abscesses 

182 

132 

50 

17.5 

Sauerbruch . 

Gangrene 

281 

197 

84 

29.3 

Collected  April,  1919, 
to  1921  . 

Abscesses,  acute 

19 

16 

3 

15 

Abscesses,  chronic 

53 

30 

20 

37 

Gangrene 

37 

3  with 
bronchial 
fistulse, 

2  in  good 
health 

18 

19 

51 

The  glycosuria  which  accompanies  some  lung  abscesses,  whether  dia¬ 
betic  or  not,  frequently  clears  up  without  dietary  changes  after  the  cure 
of  the  lung  abscess. 

Postoperative  Treatment. — This  is  very  important  for  upon  it  de¬ 
pends  much  of  the  success  of  the  operation.  It  is  advisable  to  have  a 
specially  trained  nurse  who  will  constantly  urge  the  patients  to  expectorate 
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as  much  as  possible.  Enough  morphin  should  he  given  to  relieve  pain 
and  thereby  allow  the  patient  to  cough.  Simple  food  at  frequent  intervals 
and  of  high  caloric  value  is  very  important.  Tonics  of  iron,  quinin  and 
strychnin,  or  arsenic  are  helpful.  Living  out-of-doors,  provided  the 
weather  is  not  too  severe,  and  later  spending  several  months  in  an  equable 
climate  is  very  advisable.  Return  to  work  or  ordinary  activities  must  be 
delayed  for  some  time,  for  with  a  lowered  general  resistance  a  smoldering 
focus  may  light  up  and  spread.  While  it  is  possible  for  many  patients  to 
become  absolutely  cured,  there  is  still  much  to  be  desired  in  improving 
the  treatment  of  lung  abscess  and  gangrene. 


TUMORS  OF  THE  LUNG 

George  Blumer 

Hitherto  the  treatment  of  lung  tumors,  whether  malignant  or  non- 
malignant,  has  been,  with  a  few  exceptions,  palliative.  This  was  neces¬ 
sarily  so  for  two  reasons:  one,  the  great  difficulty  of  making  an  early 
diagnosis;  the  other,  the  imperfect  development  of  the  methods  of  lung 
surgery. 

The  intensive  work  done  during  the  war  has  thrown  much  light  both 
on  certain  methods  of  diagnosis  and  also  upon  the  surgery  of  the  lung. 
The  development  of  X-ray  technic  has  been  rapid,  and  it  is  now  possible 
not  only  to  decide  whether  a  pulmonary  neoplasm  is  present,  but  also  to 
localize  it  pretty  accurately  in  most  instances.  The  chances  of  early 
diagnosis  have,  therefore,  increased  greatly. 

The  surgical  experiences  of  the  war  have  demonstrated  that  differential 
pressure  is  not  so  essential  as  was  formerly  believed;  that  the  pleura  is 
well  able  to  care  for  infection  and  that  operative  pneumothorax  is  not 
nearly  so  serious  as  it  was  formerly  thought  to  be.  Nevertheless  con¬ 
servative  surgeons,  Matas  for  example,  insist  that  there  is  still  a  place 
in  civil  surgery  for  the  use  of  differential  pressure.  The  use  of  differen¬ 
tial  air  pressure  was  first  placed  on  a  firm  basis  by  Sauerbruch  in  1904. 
Its  object  is  to  remove  what  has  hitherto  been  the  greatest  obstacle  to 
successful  intrathoracic  surgery,  namely,  the  traumatic  pneumothorax 
which  results  from  opening  the  chest.  This  can  be  prevented,  as  Sauer¬ 
bruch  shows,  in  one  of  two  ways:  either  by  positive  air  pressure  within 
the  air  passages,  or  by  negative  pressure  outside  of  them.  As  to  the  rela¬ 
tive  value  of  the  two  kinds  of  pressure  there  is  still  room  for  discussion, 
and  some  observers,  Willy  Meyer,  for  example,  are  convinced  that  the 
two  forms  of  pressure  do  not  act  exactly  alike  in  human  beings.  It  is 
sufficient  for  practical  purposes  to  know  that  both  forms  have  been  suc¬ 
cessfully  used  in  thoracic  surgery. 
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So  far  as  portability  and  cost  of  apparatus  are  concerned,  the  positive 
pressure  mechanism  in  its  various  forms  has  a  great  advantage  over  the 
negative  pressure  apparatus.  In  principle  the  positive  pressure  apparatus 
consists  of  a  means  of  introducing  the  compressed  air,  a  compressor 
with  a  manometer  for  registering  the  degree  of  air  pressure,  a  duct  for 
the  return  air  protected  by  a  valve,  and  an  anesthetizing  chamber  usually 
provided  with  a  by-pass  so  that  the  anesthetic  can  be  excluded  at  will. 
It  would  be  out  of  place  here  to  go  into  great  detail  regarding  the  different 
forms  of  pressure  apparatus.1  The  larger  ones  take  the  form  of  an  air¬ 
tight  cabinet,  which  contains  not  only  the  patient’s  head,  but  also  the 
anesthetist.  The  apparatus  of  Robinson,  which  costs  about  $300,  is  of 
this  type,  and  Brauer’s  apparatus,  while  it  does  not  contain  the  anes¬ 
thetist,  is  constructed  on  the  same  general  principle.  In  the  smaller  in¬ 
struments,  such  as  Elsberg’s  modification  of  the  Meltzer-Auer  apparatus, 
Robinson’s  portable  machine,  or  Flint’s  apparatus,  compressed  air  is 
introduced  through  a  mask  or  through  a  cannula  inserted  into  the  patient’s 
air  passages.  War  experience  has  demonstrated  the  value  of  these  smaller 
appliances. 

The  negative  pressure  apparatus  is  much  more  cumbersome  and  much 
more  expensive  than  the  positive  pressure  apparatus,  inasmuch  as  it  is 
in  the  form  of  a  cabinet  large  enough  to  contain  the  body  of  the  patient 
(his  head  being  outside),  and  the  operator  with  his  assistants  and  arma¬ 
mentarium.  The  air  is  exhausted  from  the  chamber  by  means  of  a  pump 
to  a  degree  necessary  to  overcome  the  elasticity  of  the  lungs,  so  that  they 
do  not  collapse  when  the  chest  is  opened.  Fresh  air  is  supplied  through 
a  water  valve. 

Willy  Meyer,  of  New  York,  has  devised  an  apparatus  consisting  of  a 
positive  pressure  cabinet  within  a  negative  pressure  cabinet,  which  allows 
of  the  use  of  either  positive  or  negative  pressure  at  will,  or  of  a  combina¬ 
tion  of  the  two.  The  change  from  one  form  of  pressure  to  another  can 
be  rapidly  made  without  harm  to  the  patient.  The  Meyer  apparatus  is 
more  spacious  than  those  hitherto  devised.  The  operator  can  see  the 
patient’s  head  and  face,  and  the  whole  apparatus  can  be  knocked  down 
and  transported  from  one  place  to  another. 

While  there  is  little  doubt  that  either  positive  or  negative  pressure 
can  be  used  in  the  performance  of  an  intra thoracic  operation,  objections 
have  been  made  to  certain  features  in  the  different  types  of  positive  pres¬ 
sure  apparatus,  which  time  may  show  are  of  practical  import.  Brauer’s 
apparatus  has  been  criticized  because  of  the  imperfect  control  which  the 
anesthetizer  has  over  the  patient.  The  Meltzer-Auer  method  has  been 
criticized  because  it  necessitates  the  introduction  of  a  cannula  into  the 
air  passages,  a  procedure  which  is  at  times  practically  impossible,  and 

1  Details  of  the  different  forms  of  apparatuses  will  be  found  in  the  articles  men¬ 
tioned  in  the  references. 
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which,  when  possible,  may  sometimes  result  in  a  dangerous  hypersecretion 
of  mucus  within  the  trachea. 

The  methods  employing  masks  have  been  criticized  on  the  ground  that 
these  may  interfere  with  the  proper  handling  of  the  patient  during  vomit¬ 
ing.  All  of  these  criticisms  are  at  present  academic.  Operations  on 
human  beings  have  been  done  by  the  methods  criticized  and  without  the 
predicted  ill  results,  but  these  have  been  too  few  in  number  to  discredit  the 
validity  of  the  criticisms,  and  the  question  must  he  left  open  for  the  pres¬ 
ent.  It  is  certainly  justifiable  to  use  the  simpler  positive  pressure  machine 
in  emergencies  where  the  larger  cabinets  are  not  available,  and  in  hospitals 
where  the  expense  precludes  the  use  of  the  more  elaborate  apparatus.  The 
criticism  that  the  positive  pressure  is  not  available  for  extensive  pneu- 
mectomy  on  account  of  hindrance  to  the  collapse  of  the  chest  on  the 
operated  side  has  been  removed  by  Flint,  who  has  shown  that  it  is  an  easy 
matter  to  use  aspiration  and  leave  negative  pressure  within  the  chest  in 
place  of  the  positive  pressure. 

One  other  difficulty  to  successful  removal  of  the  lung,  the  treatment 
of  the  stump  so  as  to  leave  it  permanently  air-tight,  has  been  overcome 
by  the  work  of  Willy  Meyer.  He  has  shown  that  by  means  of  crush¬ 
ing  and  invagination  perfect  healing  with  an  air-tight  stump  can  be 
secured. 

So  far  as  past  results  in  the  removal  of  lung  tumors  are  concerned, 
there  are  but  few  successes  to  record.  Lenhartz  successfully  removed  a 
carcinoma  involving  the  right  upper  lobe.  The  patient  survived  the  opera¬ 
tion  at  least  two  years.  Garre  removed  a  carcinoma  of  the  pleura  suc¬ 
cessfully.  Pean  has  successfully  removed  a  chondroma,  and  Tuffier  an 
angioma,  of  the  lung.  Kuttner  has  done  palliative  operations  in  car¬ 
cinomata  with  Brauer’s  positive  pressure  apparatus.  Future  progress  in 
the  successful  removal  of  lung  tumors  depends  upon  the  development  of 
more  skilled  operators,  early  recourse  to  the  X-ray  in  doubtful  thoracic 
cases,  and  the  more  widespread  development  of  intrathoracic  surgery. 
Griinmach,  Holzknecht,  and  Otten  have  all  diagnosed  lung  tumors  with 
the  X-ray.  There  is  little  doubt  that  the  use  of  differential  pressure  will 
become  more  widespread,  and  in  time  well-trained  thoracic  surgeons  will 
be  found  in  all  medical  centers. 

Even  under  the  most  favorable  conditions  only  a  certain  percentage 
of  lung  tumors  are  operable.  Seydel,  who  has  studied  this  question  on 
autopsy  material,  shows  that  26.9  per  cent  of  lung  sarcomata  are  operable, 
and  only  a  little  larger  percentage  of  pleural  sarcomata.  Carcinoma  of 
the  lung  presents  a  very  much  less  favorable  opportunity — only  9  per 
cent  being  operable.  Lung  carcinoma  metastasizes  early,  is  frequently 
situated  at  the  root  of  the  lung,  where  it  is  not  very  accessible,  and  is 
often  surrounded  by  dense  adhesions.  Carcinoma  of  the  pleura  is  like¬ 
wise  operable  in  only  about  9  per  cent  of  the  cases.  However,  as  Seydel’s 
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figures  are  based  on  postmortem  observations,  it  is  fair  to  assume  that, 
when  our  methods  of  early  diagnosis  are  more  perfect,  the  percentage 
of  operable  cases  will  be  considerably  higher.  Tumors  within  the  bronchi 
may  be  sometimes  removed  through  the  bronchoscope  as  Yankauer  has 
demonstrated. 
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DISEASES  OF  THE  PLEURA 
Joseph  A.  Capps 

Historical. — The  term  “pleuritis”  was  used  by  the  old  Greek  physicians 
to  designate  those  inflammatory  affections  of  the  respiratory  organs  in 
which  pain  in  the  chest  was  present,  Hippocrates  distinguished  pleuritis 
from  peripneumonia  and  classified  the  varieties  according  to  location 
into  P.  ascendens  and  descendens  and  P.  anterior  and  posterior;  accord¬ 
ing  to  cause  into  P.  sanguinea,  biliosa,  pituitosa,  and  melancholia  ;  ac¬ 
cording  to  the  character  of  the  exudate  into  P.  sicca  and  humida.  Hero- 
philus  and  his  followers  believed  the  lung  is  always  inflamed  in  pleuritis, 
but  that  the  pain  originated  in  the  costal  pleura  and  intercostal  muscles. 

The  view  that  pleuritis  is  only  a  complication  of  lung  inflammation 
was  also  held  by  writers  of  a  more  recent  period  (Sydenham,  1749). 
Pinel  was  one  of  the  first  (1818)  to  create  for  pleuritis  the  position  of 
an  independent  disease  of  the  serous  membranes.  It  was  reserved  for 
Laennec  (1825)  to  build  the  foundations  of  the  pathological  anatomy  of 
pleuritis,  and  by  his  discoveries  and  observations  in  auscultation  and 
percussion  to  develop  the  science  of  diagnosis  in  diseases  of  the  chest. 
As  a  result  of  his  teachings  many  contributions  to  the  subject  have  been 
made,  chief  of  which  in  importance  ranks  the  universal  treatment  of 
pleural  effusions  by  thoracentesis. 

Thoracentesis. — Paracentesis  of  the  chest  for  the  purpose  of  with¬ 
drawing  fluid  exudate  has  been  practiced  from  the  earliest  periods.  The 
history  of  this  operation  from  its  inception  in  ancient  times,  through 
centuries  of  neglect,  to  its  revival  in  the  nineteenth  century  is  one  of  the 
most  interesting  chapters  in  medical  therapy.  What  a  remarkable  tribute 
to  the  influence  and  dominance  of  the  Greek  school  of  medicine  that  for 
over  two  thousand  years  its  teachings  and  tenets  were  accepted  as  authorita¬ 
tive  and  final ! 

Hippocrates  advocated  paracentesis  for  the  identical  conditions  in 
which  it  is  practiced  to-day,  namely,  for  effusions  of  every  kind  whether 
they  be  simple  dropsy,  purulent  hemorrhagic  exudates,  or  a  combination 
of  fluid  and  air.  The  last-named  condition  of  hydropneumothorax  he  was 
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especially  successful  in  treating,  because  be  had  discovered  a  reliable  sign 
for  its  recognition  in  the  so-called  succussion  sounds.  Doubtless  better 
results  in  the  treatment  of  the  other  forms  of  pleural  exudates  would  have 
been  obtained  had  he  been  able  to  make  accurate  diagnoses.  As  a  con¬ 
sequence  of  this  uncertainty  in  recognizing  simple  effusions,  however, 
tapping  was  resorted  to  only  when  enormous  distention  of  the  chest  had 
taken  place,  with  a  bulging  of  the  interspaces  from  the  pent-up  pus,  or 
when  a  traumatic  pleurisy  with  pneumothorax  had  occurred.  The  open¬ 
ing  was  made  by  bistoury  or  actual  cautery  either  through  an  intercostal 
space  or  a  perforated  rib.  The  fluid  was  allowed  to  flow  until  the  cavity 
was  empty,  and,  if  necessary,  the  opening  was  cleared  out  from  time  to 
time  with  a  metal  sound. 

Galen  and  Celsus  accepted  these  Hippocratic  teachings,  but  appar¬ 
ently  had  little  experience  with  the  procedure. 

During  the  Dark  Ages  paracentesis  received  very  little  attention, 
except  as  to  the  relative  merits  of  cautery  and  knife.  In  the  seventeenth 
century  Goulu  (1624),  Lusitanus  (1644),  and  other  surgeons  who  were 
performing  abdominal  paracentesis  advocated  tapping  for  hydrothorax 
as  well  as  for  empyema  and  claimed  favorable  results.  The  danger  from 
air  entering  the  chest  during  the  evacuation  of  fluid  was  the  subject  of 
many  polemics  at  this  period.  Bartholin  observed  that  in  penetrating 
wounds  of  the  chest  recovery  was  most  rapid  when  the  wound  was  closed, 
and  from  this  he  reasoned  that  the  opening  made  in  paracentesis  should 
be  closed  as  soon  as  possible.  Bontius,  on  the  other  hand,  looked  upon  air 
in  the  chest  as  harmless.  This  fear  of  pneumothorax,  however,  increased 
and  led  to  the  introduction  by  Scultetus  (1669)  of  evacuation  by  aspira¬ 
tion  and  suction.  Not  long  afterward  Drouin  (1675)  and  Lurde  (1765) 
recommended  for  thoracentesis  the  use  of  the  trocar,  such  as  was  employed 
in  abdominal  puncture,  but  the  instrument  was  considered  too  crude  by 
the  leading  physicians  of  that  day.  The  chief  objections  to  the  trocar 
were  the  danger  of  penetrating  the  lung,  of  injuring  the  intercostal  artery, 
and,  finally,  of  withdrawing  the  fluid  too  rapidly.  To  obviate  the  last- 
mentioned  difficulty  only  a  small  portion  was  drawn  off  every  day.  With 
the  advent  of  Laennec  came  a  new  order  of  things.  Speculation  gave  way 
to  careful  observation;  guessing  to  exact  diagnosis.  It  became  possible 
to  detect  the  presence  of  pleural  effusion  and  to  locate  it.  Nor  was 
Laennec  slow  to  follow  up  his  pathological  and  clinical  discoveries  with 
logical  suggestions  for  treatment.  With  rare  discernment  he  stated  that 
acute  pleuritis  with  rapidly  forming  exudate  offered  a  better  prospect 
of  cure  by  tapping  than  the  chronic  cases  of  empyema.  His  experiences 
in  draining  empyema  by  the  trocar  met  with  little  success.  Strange  to 
say,  Laennec’s  own  countrymen  were  slow  to  adopt  the  operation,  since 
it  was  nearly  twenty  years  later  that  Trousseau  read  his  celebrated 
memoir  before  the  academy,  and  by  his  influence  and  extensive  experience 
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established  thoracentesis  as  a  safe  and  valuable  method  of  treatment.  In 
England  the  innovation  was  brought  about  by  Davis  (1835),  Roe  (1844), 
and  Hughes  (1846).  Likewise,  in  Germany,  Becker  (1834)  and,  in 
Austria,  Schuh  and  Skoda  (1841)  were  the  champions  of  the  procedure. 

America  is  indebted  to  the  writings  and  observations  of  Bowditch 
for  the  introduction  of  this  treatment.  He  relates  in  1848  that  “the 
general  voice  of  this  country  is  against  operation  in  any  case,  and  that 
when  advised  at  all  the  operation  is  incision” ;  Wyman  improved  the  old 
trocar  by  devising  a  smaller  instrument  which  was  connected  with  an 
aspirating  pump.  It  was  this  apparatus  that  Bowditch  employed.  The 
indications  given  by  Bowditch  are  to  tap  whenever  the  chest  is  full,  in 
either  acute  or  chronic  cases ;  in  cases  where  there  is  alarming  dyspnea 
even  if  the  quantity  of  fluid  is  small ;  in  all  acute  cases  where  absorption 
is  slow. 

The  introduction  of  aseptic  principles  has  had  its  effect  in  minimiz¬ 
ing  the  dangers  of  infection  and  has  thereby  served  to  popularize  the 
operation.  Otherwise  no  important  advance  has  been  made  in  this  form 
of  treatment  except  in  the  improvement  of  the  apparatus. 


PLEURISY 

Clinical  Pathology. — In  order  intelligently  to  assist  nature  in  the 
treatment  of  pleuritis  it  is  necessary  for  the  clinician  to  have  a  clear 
understanding  of  the  nature  of  the  inflammatory  process,  to  discover,  if 
possible,  its  origin,  to  comprehend  as  fully  as  may  be  the  physical,  chem¬ 
ical,  and  physiological  steps  by  which  spontaneous  absorption  and  resolu¬ 
tion  takes  place. 

In  pleuritis  there  is  always  an  exudate  which  is  composed  of  blood- 
cells  and  liquid.  When  the  inflammation  is  very  mild  the  pleural  lining 
is  preserved,  but  when  it  is  severe  a  thick  layer  of  fibrin  forms,  and  the 
endothelial  cells  perish  in  the  process  of  coagulation  necrosis.  There  are 
many  varieties  of  exudate,  but  the  chief  forms  are  the  fibrinous,  or  dry, 
pleurisy ;  the  serofibrinous,  in  which  a  considerable  amount  of  clear  fluid 
is  present ;  the  hemorrhagic ;  and  the  purulent,  in  which  the  fluid  is  cloudy 
and  thick  from  the  presence  of  pus  cells. 

Absorption  of  Exudates. — For  the  few  days  of  the  inflammation 
secretion  is  actively  carried  on  by  the  endothelial  cells,  and  under  the 
influence  of  chemotaxis  the  leukocytes  are  poured  out  by  the  blood  to 
participate  in  the  fibrin  formation.  The  outflow  of  serum  from  the  blood 
is  largely  regulated  by  osmosis. 

When  the  irritation  ceases  and  the  inflammation  subsides  absorption 
begins. 
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Absorption  of  Fibrin. — The  absorption  of  fibrin  is  preceded  by  a 
gradual  disintegration  and  solution  of  the  solid  material.  Opie  has  shown 
that  the  polynuclear  leukocytes  produce  an  enzyme,  called  leukoprotease, 
which  in  an  alkaline  medium  digests  the  fibrinous  substance  and  thus 
prepares  it  for  absorption.  At  the  same  time,  new  blood-vessels  make 
their  way  from  the  serous  layer  into  the  coagulated  mass  and  the  organizes 
tion  of  connective  tissue  is  inaugurated.  In  the  course  of  time  the  opera¬ 
tion  of  these  three  agencies — digestion,  absorption,  and  organization — 
brings  about  the  disappearance  of  the  thick  false  membrane  and  leaves 
a  thinner  layer  of  tough  fibrous  tissue.  This  scar  tissue  remains  indefi¬ 
nitely  as  an  adhesion. 

Absorption  of  Fluid. — The  absorption  of  fluid  exudates  is  more 
simple  and  expeditious.  Under  favorable  circumstances  the  liquid  may 
disappear  entirely  in  two  or  three  weeks,  but  with  surprising  frequency 
the  fluid  may  show  little  or  no  tendency  to  diminish  for  a  long  period' 
of  time.  What  is  the  reason  for  this  failure  on  the  part  of  the  system  to 
rid  itself  of  a  harmful  secretion  ?  As  the  exudate  is  carried  away  by  the 
lymphatics  and  blood-vessels,  it  is  apparent  that  any  mechanical  obstruc¬ 
tion  of  these  channels  would  seriously  interfere  with  its  removal. 

The  lymphatics  principally  concerned  in  the  drainage  of  pleural 
exudates  are  those  situated  in  the  costal  and  mediastinal  pleura.  Fleiner 
injected  India  ink  into  the  pleural  cavity  and  found  the  pigment  was 
taken  up  by  the  parietal  pleura  and  deposited  in  the  intercostal  lymph 
glands;  also  by  the  mediastinal  pleura  and  deposited  in  the  tracheal 
lymph  glands,  but  never  in  the  bronchial  glands.  The  diaphragmatic 
pleura  did  not  absorb  pigment.  Interesting  in  this  connection  is  the  obser¬ 
vation  that  pigmented  fluid  in  the  abdominal  cavity  is  transported  to  the 
lymphatics  of  the  diaphragm  but  does  not  reach  the  pleural  cavity.  The 
observations  of  Karsner  and  Swanbeck  after  injecting  carmine  and  lamp 
black  in  the  pleural  cavity  seem  to  show  that  the  particles  are  taken  up 
by  the  endothelial  cells  in  situ  rather  than  as  free  pigment.  The  en¬ 
dothelial  cells  lining  the  parietal  pleura  exhibited  more  phagocytic  action 
than  those  of  the  visceral  pleura. 

The  efficiency  of  lymphatic  drainage  depends  not  only  on  the  patency 
of  the  ducts,  but  also  on  the  respiratory  movements  of  the  thorax.  Dyb- 
kowsky  claims  that  the  antagonistic  action  between  lungs  and  intercostal 
muscles  during  inspiration  is  of  great  importance  in  absorption.  In 
rarefied  air  inspirations  are  more  forceful,  the  intercostal  spaces  are 
depressed,  and  absorption  is  rapid.  In  compressed  air,  on  the  other  hand, 
the  respiratory  movement  is  limited  and  absorption  is  slow.  For  the  same 
reason  a  large  collection  of  fluid  tends  to  immobilize  the  affected  side  of 
the  chest  and  thereby  interferes  with  the  lymphatic  circulation. 

Absorption  of  pleural  fluid  by  the  blood  depends  to  a  large  degree  on 
osmosis.  Starling  and  Tubby  injected  50  c.c.  of  a  10  per  cent  solution 
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of  NaCl  (hypertonic)  into  a  healthy  pleural  cavity,  and  three  hours  and 
a  half  later  found  170  c.c.  of  fluid  in  the  chest,  thus  demonstrating  the 
osmotic  flow  of  liquid  into  the  pleural  cavity.  When  they  injected  a 
hypotonic  solution  (NaCl,  .75  per  cent,  or  distilled  water)  into  the  thorax 
absorption  rapidly  took  place,  thereby  showing  the  osmotic  flow  out  of 
the  pleura.  An  isotonic  solution  (NaCl,  .92  per  cent),  however,  was 
absorbed  with  a  rapidity  equal  to  that  of  the  hypotonic  solution,  a  fact 
that  cannot  he  explained  by  osmosis.  It  is  necessary  to  assume,  there¬ 
fore,  that  the  endothelial  cells  are  directly  active  in  absorption  and  that 
when  they  have  reached  their  limit  the  passage  of  fluid  is  determined  by 
differences  in  osmotic  pressure. 

Another  factor  influencing  absorption  is  the  intrathoracic  'pressure .  In 
the  light  of  the  experimental  work  of  Emerson  it  is  probable  that  absorp¬ 
tion  is  favored  by  moderate  pressure  of  fluid  within  the  thorax.  Excessive 
pressure  exerted  by  a  large  accumulation  of  fluid  impedes  the  return  of 
the  venous  blood  to  the  heart  through  the  inferior  vena  cava  and  thereby 
diminishes  the  systolic  output  of  the  heart  and  lowers  the  systemic  blood- 
pressure. 

Purulent  exudates  may  undergo  absorption,  but  unless  evacuated  by 
artificial  means  they  often  digest  the  surrounding  tissues  and  rupture 
through  the  bronchial  tubes  or  the  chest  wall.  Encapsulation  and  casea¬ 
tion  are  occasional  end  stages  of  the  spontaneous  cure. 

Absorption  of  Gases. — Rosenbach  established  the  fact  that  0  and 
C02  are  more  quickly  absorbed  by  the  pleura  than  Nitrogen.  A  Schmidt, 
after  injecting  1,000  c.c.  of  O  into  a  healthy  pleural  cavity,  found  that 
absorption  was  complete  in  three  to  six  days.  Air  required  six  to  twelve 
days.  He  repeated  these  experiments  in  cases  of  pleurisy,  and  noted  that 
the  absorption  of  all  gases  as  well  as  fluids  was  much  delayed.  Evidence 
of  the  gas  could  be  detected  by  percussion  weeks  after  its  introduction. 

The  absorption  of  gas  is  interfered  with  not  only  by  inflammation  of 
the  pleura,  but  also  by  a  high  intrapleural  tension  which  restricts  the 
movements  of  the  lung  and  the  diaphragm.  For  this  reason  gas  is  more 
slowly  absorbed  when  the  amount  is  excessive  or  when  a  large  amount  of 
fluid  is  present. 

Permeabilty  of  the  Mediastinum. — In  contrast  to  the  diaphragm  the 
tissues  of  the  mediastinum  are  highly  permeable.  If  normal  salt  solu¬ 
tion  is  injected  into  the  pleural  cavity  of  a  dog  in  liberal  quantities  a 
large  proportion  makes  its  way  through  the  mediastinum  to  the  opposite 
pleural  cavity  before  absorption  takes  place.  Cottonseed  oil  is  absorbed 
very  slowly  by  the  pleural  membrane,  but  it  has  no  difficulty  in  penetrat¬ 
ing  the  mediastinum. 

Clinical  experience  likewise  indicates  that  transudates  of  mechanical 
origin  (for  example,  cardiac  dropsy)  shift  readily  from  one  side  of  the 
chest  to  the  other.  Pleuritic  exudates  of  inflammatory  origin,  however, 
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do  not  display  any  such  tendency.  The  exudate  remains  localized  on  one 
side.  We  must,  therefore,  assume  that  the  serous  inflammation  destroys 
the  permeability  of  the  mediastinal  membrane. 

Mechanical  Effect  of  Exudate. — Garland  was  one  of  the  first  to  dem¬ 
onstrate  that  pleural  fluid  first  collects  at  the  base  of  the  chest  between 
the  under  surface  of  the  lower  lobe  and  the  diaphragm.  A  large  quantity 
may  collect  in  this  region  before  dulness  is  apparent.  The  fluid  com¬ 
presses  the  lung  in  an  upward  direction,  and  by  its  weight  tends  to 
depress  the  diaphragm.  The  mere  obliteration  of  lung  space,  however, 
is  a  less  serious  event  than  the  impairment  of  respiratory  action  owing 
to  the  presence  of  a  foreign  body  between  the  intimately  opposed  surfaces 
of  lung  and  diaphragm.  With  further  accumulation  of  fluid  the  lung 
retracts  still  more,  until  it  usually  lies  close  to  the  spinal  column.  By  this 
time  the  diaphragm  is  flattened  out  and  occupies  a  low  position  and  ceases 
to  move  on  the  affected  side  with  respiration.  Similarly  the  intercostal 
muscles  on  the  affected  side  are  inactive.  The  heart  is  displaced  toward 
the  healthy  side,  and  the  mediastinum  is  pushed  over,  especially  at  the 
lower  levels. 

The  retracted  lung  becomes  atelectatic,  and  unless  relieved  of  the 
pressure  of  fluid  may  he  so  hound  by  adhesions  that  it  cannot  reexpand, 
or,  at  best,  only  partially. 

The  Intrathoracic  Pressure  of  Exudates. — Quincke  measured  the 
tension  of  pleural  effusions  and  found  an  absolute  pressure  varying 
from  0  to  26  mm.  Hg,  with  an  average  of  10  mm.  The  pressure,  as  a 
general  thing,  is  proportionate  to  the  amount  of  fluid  present  within  the 
thorax.  The  positive  pressure  tends  to  be  neutralized,  and  may  even 
become  negative  during  the  act  of  inspiration.  The  more  mobile  and 
expansile  the  chest  wall,  and  the  more  active  the  opposite  lung,  the 
greater  is  the  tendency  to  a  low  positive  or  to  a  negative  pressure.  For  this 
reason  the  exudate  in  children  is  under  a  lower  pressure  than  in  old 
people.  The  presence  of  adhesions  by  immobilizing  the  ribs  gives  rise  to 
a  higher  pressure  of  an  effusion.  Schreiber  is  of  the  opinion  that  the 
difference  in  pressure  of  the  effusion  between  expiration  and  inspiration, 
or  the  fall  in  pressure  during  inspiration,  is  a  reliable  measure  of  the 
compensating  activity  of  the  healthy  lung.  Furthermore,  he  considers 
a  strongly  negative  pressure  after  tapping  an  evidence  of  normal  expan¬ 
sion  of  the  well  lung  and,  therefore,  a  favorable  prognostic  sign. 

Influence  of  Exudates  on  Circulation.— If  fluid  is  injected  into  the 
pleural  cavity  of  an  animal  the  general  avterial  pTessuve  maintains  a  con¬ 
stant  level  until  the  space  is  almost  filled,  then  quite  suddenly  the  pres¬ 
sure  falls  to  a  low  point  and  death  is  imminent.  Lichtheim  s  experiments 
teach  us  that  four-fifths  of  the  lung  vessels  can  be  excluded  from  the 
circulation  by  ligatures  without  causing  any  marked  change  in  the 
systemic  arterial  pressure.  This  is  by  no  means  a  proof,  however,  that 
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the  various  parts  of  the  body  are  well  supplied  with  blood.  The  pressure 
in  the  'pulmonary  artery  is  increased  even  by  a  moderate  effusion,  and 
the  preservation  of  a  normal  tension  in  the  systemic  arteries  is  merely  an 
evidence  that  the  right  heart  is  capable  of  performing  its  additional  work. 

Accumulation  of  fluid  in  the  chest  not  only  impedes  the  flow  of  blood 
through  the  lungs,  hut  by  lowering  or  destroying  the  normal  negative 
pressure  within  the  thorax  obstructs  the  flow  of  blood  from  the  body  veins. 
Under  normal  conditions  each  inspiration  creates  such  a  strong  negative 
pressure  that  the  blood  is  sucked  into  the  thoracic  veins  from  the  periph¬ 
eral  veins.  The  presence  of  fluid  impairs  this  inspiratory  flow,  and  the 
pressure  in  the  body  veins  steadily  rises.  Usually  the  venous  stasis  is 
partly  overcome  by  compensating  inspiratory  movements,  that  is,  by  deeper 
inspiration. 

It  should  be  emphasized  that  the  mere  obliteration  of  lung  space  is  of 
little  consequence.  More  serious  in  their  effects  are  the  obstruction  of 
the  pulmonary  circulation,  which  is  compensated  for  by  the  right  heart,  and 
the  impairment  of  the  negative  intrathoracic  pressure,  and  resulting  stasis 
in  the  body  veins,  which  is  compensated  for  by  deepened  respiration. 

Cause  of  Death  from  Pleural  Exudate. — Many  explanations  have 
been  advanced  for  the  occurrence  of  sudden  death  in  cases  with  a  large 
pleural  effusion.  Trousseau  and  Leichtenstem  supported  the  view  that 
heart  failure ,  induced  partly  by  the  high  pulmonary  tension  and  partly 
by  displacement  and  tension  of  the  organ,  was  the  cause.  In  order  to 
accept  this  view  we  must  suppose  that  the  heart  muscle  has  been  greatly 
weakened  by  the  toxins  of  disease.  Yet  experience  teaches  that  sudden 
death  often  takes  place  from  a  rapid  collection  of  fluid  long  before  the 
infection  could  badly  cripple  the  heart.  Moreover,  the  researches  of  Rom¬ 
berg  and  Passler  have  given  ample  proof  that  the  heart  can  successfully 
resist  infectious  toxins  for  long  periods,  and  that  terminal  collapse  marks 
a  breakdown  on  the  part  of  the  vasomotor  system  rather  than  of  the  heart. 
Rosenbach  attributes  the  fatal  collapse  in  pleural  effusions  to  an  obstruc¬ 
tion  of  the  venous  flow  from  the  body  into  the  thorax.  A  contributing 
factor  is  produced  by  the  violent  action  of  the  diaphragm  on  the  healthy 
side,  which  twists  and  perhaps  kinks  the  inferior  vena  cava.  Quite  apart 
from  any  kinking  of  the  vein,  there  seems  to  be  abundant  reason  for 
accepting  this  view.  The  progressive  obstruction  to  the  venous  flow  finally 
brings  such  a  small  volume  of  blood  to  the  heart  that  the  systolic  output 
is  inadequate  to  fill  the  arteries,  and  the  general  pressure  rapidly 
falls. 

It  is  nearer  the  truth  to  say  that  the  venous  circulation  fails  to  supply 
the  heart  with  blood  than  to  say  the  heart  fails. 

Pain  Sense  in  the  Pleura. — Pain  is  perhaps  the  most  constant  and 
important  symptom  of  pleuritis.  A  careful  observation  of  the  distribu¬ 
tion  of  pain  is  essential  to  a  correct  diagnosis  of  the  seat  of  inflammation. 
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In  an  experimental  and  clinical  study  of  pleural  pain,  we  have  reached 
the  following  conclusions : 

1.  The  visceral  pleura  is  not  endowed  with  pain  sense. 

2.  The  parietal  pleura  is  richly  supplied  with  sensory  fibers  from 
the  intercostal  nerves.  Irritation  of  the  pleura  induces  sharp  pain  that 
is  accurately  located  by  the  individual  over  the  spot  that  is  touched.  Such 
irritation  in  our  experience  never  gives  rise  to  “referred  pain”  in  the  neck 
or  in  the  abdomen.  The  power  to  locate  sensory  impressions  seems  more 
highly  developed  in  the  anterior  and  lateral  portions  of  the  parietal  pleura 
than  in  the  posterior. 

3.  The  diaphragmatic  pleura  derives  its  sensory  supply  from  two 
sources,  the  phrenic  nerve  and  the  last  six  intercostal  nerves.  The  central 
portion  of  the  diaphragmatic  pleura  is  innervated  by  the  phrenic  nerve. 
Irritation  of  this  portion  sets  up  pain  in  the  neck.  A  peripheral  rim  of 
the  diaphragmatic  pleura,  which  is  2  or  3  inches  wide  anteriorly  and 
laterally,  and  a  segment  corresponding  to  the  posterior  third  of  the  mem¬ 
brane,  are  innervated  by  the  sensory  fibers  of  the  last  six  intercostal 
nerves.  Irritation  of  these  areas  gives  rise  to  pain  in  the  lower  thorax, 
in  the  lumbar  region,  or  in  the  abdomen. 

The  neck  pain  arising  from  irritation  of  the  central  portion  of  the 
diaphragmatic  pleura  is  a  true  referred  pain,  the  afferent  impulses  reach¬ 
ing  the  cervical  cord  through  the  phrenic  nerve  trunk  and  exciting  effer¬ 
ent  impulses  in  the  skin  and  superficial  tissues  supplied  by  the  third  and 
fourth  spinal  segments.  This  pain  is  characterized  by  a  point  of  maxi¬ 
mum  pain  and  tenderness  and  by  a  surrounding  zone  of  cutaneous  hyper¬ 
esthesia  and  hyperalgesia.  The  maximum  point  of  pain  has  a  remark¬ 
able  tendency  to  appear  along  the  ridge  of  the  trapezius  muscle  (fourth 
spinal  segment). 

The  pain  elicited  by  irritation  of  the  peripheral  or  posterior  portion 
of  the  diaphragmatic  pleura  is  also  a  true  “referred  pain.”  The  pain  is 
usually  distributed  in  segmental  areas  over  the  lower  thorax  and  epigas¬ 
trium,  sometimes  extending  downward  over  the  whole  abdomen  on  the 
same  side  (seventh  to  twelfth  dorsal  segments).  The  pain  is  associated 
with  hyperesthesia  and  hyperalgesia  of  the  skin  and  superficial  tissues  on 
pressure. 

The  distribution  of  the  pain  is  determined  by  the  degree  of  irritation 
and  by  the  part  that  is  touched.  The  more  intense  the  irritation  of  the 
pleura,  the  greater  the  tendency  of  the  pain  to  spread  down  over  the  lower 
abdomen.  Rarely  from  strong  pressure  the  pain  is  bilateral ,  extending 
over  both  sides  of  the  abdomen.  When  the  posterior  portion  of  the 
diaphragmatic  pleura  is  irritated  the  pain  is  most  marked  in  the  lumbar 
region. 

4.  The  pericardial  pleura  receives  its  sensory  innervation  chiefly  if 
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not  exclusively  from  the  phrenic  nerve.  Irritation  of  this  part  of  the 
pleura  is  followed  by  pain  in  the  neck  of  the  same  character  and  in  the 
same  locations  as  that  induced  by  irritation  of  the  central  portion  of  the 
diaphragmatic  pleura.  This  pain  is  a  “referred  pain/’  characterized  by 
a  maximum  point  of  tenderness  and  pain,  by  hyperesthesia  and  hyper¬ 
algesia  to  pressure  of  the  surrounding  skin,  and  by  muscular  rigidity. 

5.  In  an  extensive  series  of  cases  of  diaphragmatic  pleurisy  in  some 
of  which  the  diagnosis  was  confirmed  by  autopsy,  pain  of  the  segmental 
type  over  the  lower  thorax,  abdomen,  or  lumbar  region  was  present  in  the 
great  majority.  In  about  one-half  the  cases  pain  in  the  neck  was  com¬ 
plained  of.  This  cervical  pain  was  always  in  the  region  supplied  by  the 
third  and  fourth  spinal  segments,  showing  a  preference  for  the  trapezius 
ridge.  There  was  always  a  point  of  maximum  pain  and  a  surrounding 
area  of  hyperalgesia  and  hyperesthesia  of  the  skin. 

Onset  of  Pleurisy. — The  onset  of  pleurisy  is  so  protean  in  its  mani¬ 
festations  that  only  a  rough  picture  can  he  drawn.  Two  types  may  he 
described : 

1.  The  attack  begins  abruptly  with  chilly  sensations  or  an  outspoken 
chill  followed  by  fever,  pain,  sweating,  and  cough.  Such  is  the  origin  of 
pleurisy  accompanying  pneumonia  or  of  a  primary  pneumococcus  infec¬ 
tion.  Many  tuberculous  pleurisies  also  have  a  stormy  onset. 

2.  The  initial  stage  is  insidious,  often  without  any  symptoms  point¬ 
ing  to  the  chest.  A  rapidly  developing  anemia,  the  appearance  of  a  diges¬ 
tive  disturbance  with  loss  of  appetite  and  weakness,  or  of  shortness  of 
breath  on  exertion,  lead  to  a  physical  examination  and  the  discovery  of 
fluid  in  the  pleural  cavity.  The  pleurisy  can  develop  de  novo  or  come  on 
as  a  complication  of  a  chronic  disease,  such  as  cancer  or  Bright’s  disease. 

Clinical  Course. — The  further  course  and  prognosis  cannot  he  pre¬ 
dicted  from  the  nature  of  the  onset,  for  an  acute  stormy  attack  may 
progress  favorably  and  end  in  complete  spontaneous  absorption  and  re¬ 
covery,  whereas  the  slowly  forming  exudate  with  little  febrile  disturbance 
sometimes  displays  a  remarkable  persistence  and  a  tendency  to  reaccumu¬ 
late  even  after  evacuation.  The  helpful  factors  in  determining  the  course 
of  the  affection  are  to  be  found  in  the  underlying  cause  and  in  complica¬ 
tions.  A  pneumococcus  or  tuberculous  exudate  is  likely  to  absorb  unless 
it  becomes  purulent,  whereupon  artificial  drainage  is  imperative.  Occa¬ 
sionally  from  a  pneumococcus  pleurisy  a  pneumonia  starts  up  and  places 
the  subject  in  jeopardy.  In  tuberculous  pleurisy  a  secondary  involvement 
of  the  lung  or  of  the  bronchial  glands  is  not  uncommon  and  the  outlook 
is  rendered  more  grave. 

A  pleurisy  complicating  carcinoma  usually  results  fatally,  because  it 
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tends  to  reappear  after  repeated  tappings.  On  the  other  hand,  the  pleural 
effusion  complicating  rheumatic  arthritis  nearly  always  ends  in  recovery. 

Empyema,  whether  primary  or  a  sequel  to  a  serous  exudate,  is  a  dan¬ 
gerous  condition  which,  as  a  rule,  ends  in  fatal  sepsis  when  left  to  nature. 
In  rare  instances,  however,  absorption  takes  place  or  spontaneous  rupture 
occurs  into  a  bronchus  or  externally  through  an  intercostal  space. 

End  Result  after  Absorption. — The  end  result  in  cases  which  recover 
under  natural  means  is  often  a  matter  of  surprise.  A  year  after  the 
attack  an  examination  will  reveal,  perhaps,  no  evidence  of  thickening  and 
a  complete  return  of  function  on  the  part  of  the  lung.  In  a.  less  favorable 
case  some  retraction  of  the  chest  on  the  diseased  side  is  found,  and  a  mod¬ 
erate  restriction  of  the  respiratory  excursion.  In  more  chronic  and  ob¬ 
stinate  cases,  particularly  those  with  purulent  exudate,  the  side  of  the 
thorax  is  flattened,  the  ribs  and  diaphragm  move  very  little  with  respira¬ 
tion,  the  percussion  note  is  dull  from  the  thickened  pleura,  the  lung  is 
functionless,  and  the  heart  displaced.  Heedless  to  say  the  last-described 
termination  can  generally  be  obviated  by  modern  methods  of  drainage. 

Treatment. — Prophylaxis  is  a  term  that  can  be  used  only  in  a  relative 
sense  in  connection  with  pleurisy.  In  an  infectious  disease  like  typhoid 
fever  definite  preventive  measures  to  safeguard  water  and  food  are  truly 
prophylactic.  The  possibility  of  carrying  out  prophylactic  precautions  in 
pleurisy  resolves  itself  into  an  effort  to  prevent  the  primary  disease  to 
which  the  pleural  inflammation  is  secondary,  or  to  avoid  those  exciting 
influences  which  induce  the  complication  of  pleurisy.  Thus  a  phthisical 
individual  should  be  more  careful  than  a  healthy  one  in  avoiding  exposure 
to  cold,  overexertion,  or  exercises  that  subject  him  to  trauma.  The  same 
warning  is  necessary  for  the  subject  of  chronic  heart  or  kidney  disease. 

A  causal  therapy  also  has  its  sharp  limitations,  since  for  most  forms  of 
pleuritic  infection  no  specific  treatment  has  been  perfected.  It  is  true 
that  some  authors  speak  of  the  salicylates  as  specific  for  the  rheumatic 
forms  of  pleurisy,  but  it  cannot  be  fairly  claimed  that  salicylates  are  a 
cure  for  the  ordinary  rheumatic  arthritis.  More  reasonable  is  the  belief 
in  the  specific  action  of  the  iodids  in  syphilitic  pleurisy.  Unfortunately 
these  cases  are  not  numerous  and  always  are  difficult  to  recognize.  The 
last  few  years  have  seen  a  growing  tendency  to  search  the  body  over  for 
a  primary  focus  of  infectious  material,  and  to  eradicate  this  source  of 
blood  contamination,  whether  it  be  a  middle-ear  abscess,  a  carious  tooth, 
or  a  pus  pocket  in  the  tonsil.  Feidler  in  1895  called  attention  to  the 
frequency  of  pleurisy  following  tonsillar  infection,  either  alone  or  asso¬ 
ciated  with  arthritis.  The  removal  of  such  a  focus  by  tonsillectomy  has 
given  many  brilliant  results  and  is  deserving  of  more  frequent  trial  in 
the  future. 

General  Indications — Rest. — Regardless  of  the  special  origin  of  the 
pleurisy,  rest  is  the  first  essential  of  treatment.  There  is  no  doubt  that  rest 
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conserves  the  forces  of  the  body  organism  and  thereby  increases  its  resist¬ 
ance  against  the  invading  poison.  When  the  onset  is  acute,  with  fever, 
the  patient  should  be  confined  to  bed  and  remain  there  until  the  tempera¬ 
ture  has  returned  to  normal.  The  patient  often  fails  to  realize  the  neces¬ 
sity  of  complete  rest.  Hence  it  is  incumbent  upon  the  physician  to  explain 
the  danger  of  extension  of  the  process  from  pleura  to  lung,  and  especially 
of  the  development  of  a  chronic  tuberculosis.  Physical  exercise  does  not 
simply  increase  the  work  of  the  heart,  it  also  heightens  the  respiratory 
movements  and  directly  irritates  the  inflamed  tissues. 

Fresh  Air. — Fresh  air  is  of  great  benefit  in  pleurisy,  as  it  is  in  all 
other  affections  of  the  respiratory  apparatus.  Whenever  possible,  a  sleep¬ 
ing  porch  or  tent  should  be  utilized.  The  patient  out-of-doors  breathes 
more  slowly  and  with  greater  ease  and  secures  sounder  sleep.  Why  a 
person  is  more  comfortable  out-of-doors  than  in  a  room  with  open  windows 
is  not  generally  understood,  although  the  testimony  of  tuberculous  patients 
to  the  fact  is  overwhelming.  Hill  and  Pfliige  have  shown  by  experiments 
that  indoors  the  expired  air,  as  a  rule,  remains  for  some  time  in  the 
vicinity  of  a  person’s  face,  so  that  he  inhales  air  containing  a  considerable 
proportion  of  his  own  breath.  They  find  that  the  chemical  changes  in 
the  character  of  this  reinspired  air,  such  as  an  excess  of  carbon  dioxid, 
or  deficiency  of  oxygen,  exercise  no  deleterious  effect  on  the  individual. 
The  sensations  of  discomfort  are  due  to  the  heat  and  moisture  present. 
Out-of-doors,  on  the  other  hand,  there  is  almost  always  sufficient  shifting  of 
air  currents  to  quickly  carry  the  expired  breath  away.  In  other  words, 
motion  of  the  air  combats  the  harmful  effects  of  heat  and  moisture  thrown 
off  by  living  bodies,  and  is  therefore  necessary  for  perfect  ventilation. 
The  use  of  the  electric  fan  in  crowded  wards  or  in  the  sick  room  should  be 
more  generally  adopted. 


Fibrinous  Pleurisy 

The  fibrinous,  or  “dry,”  pleurisy  is  the  most  common  variety.  Horder 
says : 

“There  are  probably  few  diseases  more  often  diagnosed  without  ade¬ 
quate  reason  than  pleurisy;  there  are  few  diseases  that  exist  more  often 
unsuspected.” 

It  is  probable  that  many  instances  of  so-called  intercostal  neuralgia 
or  rheumatism  are  associated  with  a  limited  fibrinous  exudate  which 
may  entirely  escape  the  attentive  ear  of  the  physician.  To  designate 
these  casual  adhesions  as  invariably  tuberculous  is  beyond  the  warrant 
of  our  knowledge.  E.  Grawitz  believes  that  many  of  these  adhesions  are 
due  to  the  inhalation  of  particles  of  dust,  which  find  their  way  through 
the  lymphatics  to  the  pleura.  Apical  pleurisy  is  often  the  first  manifesta- 
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tion  of  pulmonary  tuberculosis  and  hence  important  to  recognize  as  early 
as  possible.  Sergent  has  called  attention  to  the  syndrome  of  pupillary 
irregularity  and  supraclavicular  adenitis  as  a  help  in  the  diagnosis.  The 
adenitis  is  found  in  the  angle  formed  by  the  internal  extremity  of  the 
clavicle  and  the  sternal  insertion  of  the  sternomastoid  muscle.  The 
glandular  swelling  seems  to  be  associated  with  inflammation  of  the  apical 
pleura  rather  than  with  the  lung  itself. 

The  treatment  of  acute  fibrinous  pleurisy  of  an  outspoken  type  is 
largely  symptomatic,  the  etiological  factors  having  much  to  do  with  the 
later  management  of  the  case. 

Acute  Fibrinous  Pleurisy. — The  symptoms  of  acute  dry  pleurisy  are 
pain,  often  described  as  a  “stitch  in  the  side,”  cough  that  is  sharp  and 
unproductive,  rapid  and  shallow  respiration,  and  fever.  The  pain  is 
aggravated  by  cough  or  deep  breathing,  and  is  most  intense  in  the  region 
where  the  friction  rub  is  heard  with  the  stethoscope. 

Pain. — Strapping  the  affected  side  with  a  broad  strip  of  adhesive 
plaster  sometimes  brings  relief  by  lessening  the  excursion  of  the  ribs.  In 
our  experience,  however,  the  procedure  is  not  often  successful  and  has  the 
disadvantage  of  being  a  hindrance  to  auscultation. 

Hot  and  cold  applications  to  the  seat  of  the  pain  are  both  employed. 
A  hot  compress,  or  hot-water  bag  is  usually  grateful  to  the  patient.  Cold, 
in  the  form  of  an  ice-bag  or  a  compress,  is  preferable,  since  it  acts  favor¬ 
ably  on  the  fever.  A  remarkably  efficacious  way  of  applying  cold  for  the 
relief  of  pain  is  by  the  use  of  strips  of  linen,  cut  12  inches  long  and 
2*  inches  broad,  first  laid  on  a  cake  of  ice  and  then  applied  parallel  to 
the  ribs.  The  strips  should  be  frequently  removed  and  replaced  with 
others  freshly  chilled  by  ice.  By  this  method  the  author  has  seen  the 
severest  pain  gradually  subside  in  the  course  of  a  few  hours. 

Opiates  are  valuable  and  at  times  indispensable.  At  the  onset,  with 
febrile  symptoms,  10  gr.  (0.6  gm.)  of  Dover’s  powder,  or  %  gr.  (0.01 
gm. )  of  morphia,  is  helpful.  The  morphin  may  be  repeated  the  following 
night  if  the  pain  persists.  At  the  same  time,  the  cough  is  benefited  by 
this  narcotic. 

The  bowels  should  be  cleared  out  at  the  onset  with  calomel,  followed 
by  a  saline.  It  is  desirable  to  continue  the  use  of  Epsom  salts  or  Hunyadi 
water  every  morning  until  the  fever  subsides.  Under  these  measures  the 
ordinary  case  of  pleurisy  makes  a  speedy  recovery.  For  several  weeks 
after  the  disappearance  of  all  symptoms  especial  care  should  be  taken  to 
avoid  chilling,  violent  exercise,  or  great  fatigue. 

Serofibrinous  Pleurisy. — The  treatment  of  pleurisy  with  effusion  re¬ 
solves  itself  into  four  lines  of  effort:  (1)  the  treatment  of  the  infection 
itself;  (2)  the  relief  of  distressing  symptoms;  (3)  the  attempt  to  limit 
the  secretion  and  encourage  its  absorption;  (4)  the  evacuation  of  fluid  by 
operative  means. 
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Treatment  of  the  Infection. — At  the  onset  of  an  acute  attack  much 
may  be  done  to  modify  its  severity  by  the  prompt  administration  of 
calomel,  followed  in  the  course  of  eight  hours  by  a  full  glass  of  Hunyadi 
water  or  an  ounce  of  Epsom  salts.  If  fever  sets  in  abruptly  a  hot  bath 
is  advisable  to  promote  diaphoresis.  Medicinal  remedies  with  a  specific 
germicidal  action  on  the  infectious  agents  are  wanting.  Since  Feidler 
showed  that  pleurisy  often  has  the  same  infectious  origin  as  rheumatic 
arthritis,  many  writers  have  advocated  large  doses  of  the  salicylates  as 
an  efficient  antiseptic.  Rosenbach  advocates  this  remedy  because  the 
derivatives  of  the  salicylates  are  found  after  internal  administration  in 
pleural  exudates  and  transudates. 

That  salicylic  acid  reduces  the  temperature  and  notably  alleviates 
pain  is  not  open  to  question,  but  we  believe  with  Unverricht  that  the 
clinical  data  at  hand  do  not  justify  the  statement  that  it  materially  changes 
the  course  or  duration  of  the  disease.  It  is  best  given  in  the  early  stage 
and  in  large  doses  (40  to  100  gr.  a  day — 3.0  to  7.0  gm.). 

Quinin  is  considered  by  many  to  influence  the  disease  favorably. 
Carriere  recommends  giving  5  to  10  gr.  (0.3  to  0.6  gm.)  per  diem  through¬ 
out  the  febrile  period. 

Symptomatic  Treatment. — The  relief  of  pain  is  obtained  by  the 
measures  described  for  dry  pleurisy.  Since  the  pain  is  usually  severe  and 
lasts  but  a  few  days  the  injection  of  morphin  is  altogether  the  most 
effective  remedy.  Next  in  value  is  the  use  of  cold  applications or,  in 
weak  individuals  with  poor  circulation,  of  hot  compresses. 

Dry  Cupping. — Dry  cupping  over  the  painful  area  acts  as  a  deriva¬ 
tive,  withdrawing  blood  from  the  congested  pleura.  It  is  a  simple  pro¬ 
cedure  and  often  yields  excellent  results. 

Painting. — Painting  the  skin  with  tincture  of  iodin  has  less  to  recom¬ 
mend  it.  Inunction  of  the  skin  with  oils  containing  salicylic  acid  has 
been  defended,  because  absorption  undoubtedly  takes  place.  In  order 
to  bring  about  a  considerable  absorption,  however,  the  rubbing  must  be 
continued  for  twenty  minutes  or  more,  and  this  is  a  trying  experience 
for  the  patient. 

Cough. — The  cough  is  at  times  a  troublesome  symptom,  as  it  increases 
the  pain.  As  before  stated,  small  doses  of  morphin  or  codein,  gr.  14 
(0.02  gm.),  can  be  given  often  enough  to  afford  relief. 

Fever. — Fever  is  seldom  so  high  as  to  demand  vigorous  means  for  its 
reduction.  Salicylate  of  soda  or  aspirin  is  preferable  to  antipyrin, 
phenacetin,  and  other  coal-tar  derivatives,  as  the  latter  exert  a  depressing 
effect  upon  the  heart  and  circulation.  Sponging  the  body  with  cool  water 
or  with  alcohol  and  water  is  perhaps  the  best  method  of  lowering  the 
body  temperature.  Some  prejudice  exists  against  cool  baths  in  pleurisy, 
but  the  success  of  this  form  of  hydrotherapy  in  pneumonia  is  the  most 
convincing  answer  to  criticism. 
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To  Check  Secretion  and  Aid  Absorption  of  Effusion.— The  dry  diet 
of  Schrott  is  a  popular  therapeutic  practice  in  Germany.  This  consists 
of  lean  roast  veal,  stale  rolls,  and  only  sufficient  water  for  deglutition  for 
the  first  three  days ;  then  a  half  pint  of  red  wine  is  permitted,  and  by  the 
end  of  the  week  is  increased  to  a  pint.  The  custom  of  limiting  the  liquids 
ingested  has  many  adherents,  but  is  not  altogether  supported  by  physio¬ 
logical  reasons. 

Transudates  and  Exudates .- — Transudates  are  of  non-inflammatory 
origin  and  represent  the  outpouring  of  serum  into  the  body  cavities.  They 
are  caused  by  mechanical  obstruction  of  the  veins — venous  stasis,  whereby 
the  serum  escapes  into  the  tissues  (diapedesis) — or  by  chemical  processes 
effecting  an  outflow  of  serum  (osmosis).  In  transudates  the  blood-vessels 
and  lymphatics  remain  patent.  Hence  it  is  easy  to  understand  that  all 
measures  tending  to  reduce  the  body  fluids  (catharsis,  diuresis,  bleeding, 
etc.)  have  a  direct  influence  on  the  transudate  and  promote  its  absorption 
by  lymphatics  and  blood-vessels.  The  evacuation  of  a  large  quantity  of 
ascitic  fluid  in  cardiac  dropsy  leads  to  a  rapid  absorption  of  pleural 
transudate.  The  complete  disappearance  of  pleural  transudate  in  two  or 
three  days  is  often  seen,  also,  after  a  great  outflow  of  urine  or  a  watery 
diarrhea. 

Exudates,  on  the  other  hand,  are  for  the  most  part  a  secretion  of  the 
endothelial  cells,  and  the  quantity  of  fluid  thrown 4  out  depends  not  pri¬ 
marily  on  stasis  or  on  osmosis,  but  on  the  degree  of  irritation  of  the  cells 
and  their  inflammatory  reaction.  An  exudate  can  form  even  when  the 
body  is  exsiccated  by  loss  of  fluids,  as,  for  example,  in  dysentery.  The 
small  blood-vessels  and  lymphatics  are  usually  obstructed  by  the  in¬ 
flammation. 

Thus  it  happens  that  the  removal  of  body  fluids  by  any  of  the  above- 
mentioned  methods  does  not  necessarily  bring  about  rapid  absorption. 
Absorption  of  an  exudate  seems  to  depend  rather  on  some  reaction  in 
which  the  serous  cells  begin  to  absorb  instead  of  secrete,  and  perhaps,  too, 
on  the  activity  of  proteolytic  enzymes  by  which  the  lymphatic  ducts  and 
capillaries  are  cleared  of  their  coagulated  contents. 

With  a  full  knowledge  of  these  facts  it  must  be  recognized,  however, 
that  an  effusion  may  be  a  combination  of  exudate  and  transudate.  Fur¬ 
thermore,  it  is  possible  that  even  in  a  pure  exudate  some  of  the  lymphatics 
may  remain  permeable  and  respond  in  some  degree  to  depleting  measures. 

Cathartics. — Hydrogogue  cathartics,  such  as  the  compound  jalap  pow¬ 
der,  2.0  to  4.0  gm.  (oss  to  3i),  taken  at  bedtime,  or  a  saline  quaffed 
on  rising,  are  more  useful  in  relieving  abdominal  distention  and,  indi¬ 
rectly,  the  dyspnea  than  in  promoting  absorption  of  the  fluid.  One  should 
be  careful  to  avoid  the  exhausting  effect  of  prolonged  and  excessive  purg¬ 
ing.  A  daily  morning  dose  of  sodium  phosphate  (5ii — 8.0  gm.)  in  a  cup 
of  hot  water  throughout  the  illness  admirably  serves  the  purpose. 
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Diuretics. — Diuretics,  so  efficient  in  transudates  of  cardiac  and  renal 
origin,  are  of  less  value  in  pleural  exudates.  Hot  infrequently  it  happens 
that,  while  diuretics  are  being  given,  a  copious  flow  of  urine  starts  up  and 
simultaneously  the  pleural  fluid  diminishes.  Rosenbach  considers  the 
diuresis  a  result  of  increased  absorption  from  the  pleural  cavity,  a  sequence 
that  is  observed  when  no  medication  is  being  carried  out.  Of  all  diuretics, 
caffein  and  diuretin  [gr.  xv  (1.0  gm. )  three  times  per  diem]  are  the  most 
reliable  in  their  stimulation  of  renal  cells. 

Cardiovascular  Stimulants. — These  are  indicated  if  the  blood-pressure 
is  low  or  if  the  heart  shows  evidence  of  weakness.  Digitalis  is  most 
successful  in  those  cases  where,  in  the  wake  of  an  exudate,  an  additional 
transudate  is  created  by  a  failing  heart  muscle.  The  improved  heart  action 
reduces  the  amount  of  fluid,  and,  at  the  same  time,  causes  copious  diuresis. 
Digitalis  is  best  prescribed  in  the  form  of  the  tincture,  10  minims 
(0.6  c.c.)  four  times  a  day,  or  of  the  powdered  digipuratum,  gr.  %  to 
iy2  (0.05  to  0.10  gm.)  three  times  a  day. 

Caffein  is  valuable  for  a  small  weak  pulse,  as  it  raises  blood-pressure. 
A  convenient  method  of  administration  is  the  subcutaneous  injection  of 
the  caffein  and  sodium  benzoate,  1  gr.  (0.065)  every  four  to  six  hours. 

Diaphoretics. — Diaphoretics  have  little  to  recommend  them.  Pilo- 
carpin  is  especially  objectionable  because  it  stimulates  bronchial  secretion 
and  thereby  adds  to  the  embarrassment  of  breathing.  Drugs  having  some 
chemical  property  that  promotes  absorption  of  fluid  have  been  extensively 
employed.  Inunctions  of  mercurial  ointment,  as  advocated  by  Meininger, 
are  not  recommended. 

Iodids. — The  iodids  have  long  enjoyed  the  reputation  of  aiding  absorp¬ 
tion  of  exudates.  Rosenbach  states  that  iodids  find  their  way  into  transu¬ 
dates  but  not  into  exudates.  It  has  been  claimed  that  iodids  render 
the  vessel  walls  more  permeable  and  increase  the  activity  of  the  leuko¬ 
cytes,  but  there  is  little  evidence  to  back  up  this  hypothesis.  Holding  to 
the  belief  that  some  pleurisies  are  of  syphilitic  origin,  Steintzig  looks 
upon  iodid  as  a  specific  in  these  cases.  Cushny  contends  that  the  un¬ 
doubted  efficiency  of  iodids  in  removing  syphilitic  gummata  has  led  to 
the  unwarranted  belief  that  other  forms  of  exudate  are  similarly  influenced. 
How  much  of  the  prevalent  faith  in  the  absorptive  power  of  iodids  in 
serous  exudates  is  based  on  mere  tradition  and  how  much  on  sound 
empiricism  must  be  determined  by  future  investigations. 

When  the  exudate  is  absorbed  and  the  fever  has  subsided  the  after 
treatment  requires  the  greatest  skill  and  judgment.  The  patient  may  be 
allowed  to  walk  and  indulge  in  other  mild  exercise.  He  should  practice 
deep  breathing,  and  spend  a  few  minutes  each  day  swinging  light  Indian 
clubs  or  dumb-bells  in  order  to  encourage  deep  respirations  and  the  filling 
out  of  the  retracted  lung.  Later  on,  rowing  and  swimming  are  ideal 
forms  of  recreation. 
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For  at  least  one  year  following  a  pleurisy  with  effusion  every  effort 
should  he  made  to  live  in  the  open  air  and  sleep  out  of  doors.  Lord  does 
not  overstate  the  gravity  of  the  condition  when  he  says  that  “treatment 
should  he  based  on  the  ascertained  fact  that  three-fourths  of  all  primary 
cases  with  effusions  are  due  to  tuberculosis  and  that  two-fifths  of  primary 
cases  develop  some  form  of  tuberculosis  within  four  to  six  years.”  If 
the  subject  is  a  young  person  in  school,  he  had  best  give  up  the  confine¬ 
ment  of  study  for  one  year  and  live  in  the  country  or  on  a  ranch ;  if  a 
clerk  or  other  city  worker  with  long  hours  at  a  desk,  he  had  best  change 
his  employment  to  some  task  that  keeps  him  in  the  open  air.  Of  course 
among  the  poor  it  is  not  often  possible  to  change  employment  or  residence, 
but  with  little  expense  a  sleeping  porch  can  be  added  to  the  house. 

Operative  Measures. — Since  the  time  of  Trousseau,  when  thora¬ 
centesis  had  more  enemies  than  friends,  the  operation  has  steadily  grown 
in  favor.  To-day  one  seldom  hears  the  question  discussed  as  to  whether 
tapping  is  justifiable.  The  interest  in  the  subject  is  directed  to  the  con¬ 
sideration  of  the  most  favorable  time  to  operate  and  the  best  methods  for 
its  accomplishment. 

Indications — Indicatio  Vitalis. — The  indicatio  vitalis  is  the  most 
firmly  established  of  all.  Trousseau  was  the  first  to  realize  that  fluid 
may  collect  so  rapidly  that  by  its  mere  mechanical  pressure  it  can  cause 
death.  He  graphically  relates  several  instances  where  in  his  earlier 
experience,  with  a  large  effusion  accompanied  by  dyspnea,  he  timidly 
delayed  tapping  and  needlessly  sacrificed  a  life.  In  some  acute  cases  the 
fluid  accumulates  with  remarkable  rapidity.  Within  two  or  three  days 
the  pleural  cavity  may  be  entirely  filled.  Rapid  and  labored  breathing, 
orthopnea,  and  cyanosis  are  the  symptoms  which  should  warn  the  physi¬ 
cian  of  danger.  When  physical  examination  reveals  the  upper  border 
of  fluid  as  high  as  the  third  rib  in  front,  or  the  spine  of  the  scapula  behind, 
and  rapidly  rising,  it  is  not  safe  to  postpone  paracentesis  longer.  Under 
these  circumstances  the  pulse  rate  and  pressure  can  be  ignored,  as  they 
cannot  be  depended  upon  to  forecast  a  dangerous  or  fatal  collapse.  The 
pulse  is  capable  of  maintaining  a  good  pressure,  though  the  volume  usually 
diminishes,  up  to  the  breaking  point.  Then  its  tension  quickly  falls  and 
death  is  imminent.  The  respirations,  on  the  contrary,  show  signs  of 
embarrassment  at  a  much  earlier  stage,  becoming  rapid,  labored,  and  at 
times  irregular.  If  the  fluid  reaccumulates  after  tapping,  evacuation  may 
be  repeated  without  detriment. 

Large  Effusions. — Large  effusions  of  slower  development  must  be 
withdrawn  for  the  same  reasons.  Nearly  every  clinician  with  hospital 
experience  can  recall  instances  of  large  pleural  exudate  where  thora¬ 
centesis  was  delayed  on  account  of  the  absence  of  alarming  symptoms  and 
the  patient  suddenly  died.  It  has  been  already  mentioned  that  in  pleuritis 
acutissima  the  pulse  is  of  little  value  as  a  warning  signal  of  danger.  This 
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is  also  true  in  the  large  effusions  of  slower  onset.  Furthermore,  in  these 
latter  effusions  even  the  respirations  may  be  quiet  and  cyanosis  be  slight 
or  absent,  and  yet  danger  lurks  near  by.  The  rapid  development  of 
alarming  symptoms  in  these  cases  depends  not  on  an  exacerbation  of  the 
pleurisy  with  free  exudate,  but  on  a  failure  of  absorption.  Fluid  may 
remain  in  the  chest  for  weeks  and  months,  and  it  is  constantly  working 
injury  to  various  organs.  The  lung  is  impaired  by  pressure;  the  heart 
is  at  the  same  time  hampered  in  its  action  and  poisoned  by  the  infection ; 
the  diaphragm  is  forced  down  by  the  weight  of  fluid  and  its  tonus  seriously 
impaired.  The  weakening  of  the  diaphragm  and  intercostal  muscles 
interferes  with  the  mechanism  by  which,  during  inspiration,  the  venous 
blood  is  sucked  from  the  body  to  the  thoracic  cavity,  and  this  flow  is 
further  impeded  by  the  presence  of  fluid  in  the  chest,  with  its  resulting 
positive  pressure. 

After  struggling  under  this  tremendous  load  for  a  long  period,  a  trivial 
tax  on  the  patient’s  strength,  such  as  excitement,  coughing,  defecation,  or 
slight  muscular  effort,  may  bring  on  circulatory  failure.  A  safe  rule  is 
to  remove  the  fluid  if  it  has  reached  the  level  of  the  third  rib  anteriorly. 

Moderate  Effusion  with  Slow  Absorption . — At  the  present  day  no 
one  questions  the  propriety  of  operative  procedure  for  the  removal  of  a 
large  collection  of  fluid  or  of  fluid  increasing  at  a  rapid  rate.  Any  dis¬ 
astrous  result  of  expectant  treatment  in  such  cases  can  be  attributed  to 
either  gross  carelessness  or  procrastination.  The  patient  with  a  moderate 
effusion  that  is  absorbing  very  slowly  runs  less  risk  of  sudden  death  hut 
more  risk  of  permanent  injury.  An  effusion  of  moderate  size,  not  requir¬ 
ing  immediate  evacuation,  is  often  left  to  the  care  of  nature.  Weeks  and 
months  may  elapse  with  no  appreciable  shrinkage  in  the  volume  of  fluid. 
The  patient  may  he  walking  about,  short  of  breath  and  easily  tired  by 
exertion.  Upon  physical  examination  the  presence  of  fluid  can  often 
he  detected  only  by  the  most  careful  percussion,  since  the  dulness  may 
be  attributed  to  the  thickened  pleura.  Tapping  and  evacuation  of  the 
exudate  in  these  cases  are  followed  ordinarily  by  a  rapid  improvement  in 
breathing  and  in  general  strength. 

Other  Considerations. — Other  considerations  that  demand  relief  by 
tapping,  quite  apart  from  the  amount  of  fluid  present,  are  a  marked  dis¬ 
placement  of  the  heart  and  other  neighboring  organs,  and  the  development 
of  dyspnea  or  cyanosis.  A  relatively  small  collection  of  exudate  may  be 
circumscribed  and  so  situated  as  to  cause  a  serious  disturbance  of  the 
pulmonary  circulation.  The  presence  of  myocarditis  with  dilatation  of 
the  heart,  or  an  impairment  of  the  respiratory  function  from  an  associated 
disease  of  the  lungs,  such  as  pneumonia,  emphysema,  etc.,  may  necessitate 
the  removal  of  comparatively  small  effusions. 

Choice  of  Time  for  Operations. — For  several  days  after  the  onset  of  an 
acute  attack  of  pleurisy  the  fluid  continues  to  accumulate.  A  time  is 
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reached  when  the  inflammation  subsides  and  the  secretory  activity  of  the 
pleural  membrane  becomes  quiescent.  This  is  the  ideal  time  to  perform 
thoracentesis  unless  immediate  intervention  is  demanded  by  rapid  or  ex¬ 
cessive  accumulation.  Generally  a  week  or  more  elapses  before  the  fever 
and  secretory  reaction  decline.  Since  the  time  of  Traube  fever  has  been 
looked  upon  as  a  sign  of  inflammatory  activity  and  a  contra-indication 
to  tapping.  It  is  desirable,  whenever  possible,  to  wait  for  the  temperature 
to  fall,  but  Unverricht  has  challenged  the  attitude  of  indefinite  waiting 
because  of  its  presence.  The  existence  of  the  exudate  is  perhaps  a  con¬ 
tributing  cause  to  the  fever ;  at  any  rate,  evacuation  frequently  is  followed 
by  a  fall  in  temperature,  just  as  is  commonly  witnessed  in  emptying  a  pus 
cavity. 

Contra-indications. — In  the  opinion  of  many  authorities  there  are  no 
contra-indications  to  thoracentesis  in  an  outspoken  pleural  effusion. 
Rather  would  we  speak  of  the  desirability,  in  certain  cases,  to  delay 
puncture  and  to  withdraw  a  comparatively  small  quantity  of  fluid. 

Koniger  has  made  a  careful  study  of  the  influence  of  pleuritic  effusion 
upon  an  underlying  tuberculous  infection.  He  finds  the  inflammatory 
reaction  has  a  decidedly  favorable  effect  on  the  course  of  the  disease  and 
often  leads  to  spontaneous  cure.  The  virtue  of  the  pleurisy  lies  both 
in  the  compression  and  enforced  rest  of  the  lung  and  in  the  production 
of  chemical  antibodies,  which  tend  to  bring  about  immunity.  Upon  these 
grounds  he  advocates  late  tapping,  preferably  two  weeks  after  the  onset 
of  a  primary  pleurisy.  Moderate  effusion  is  a.  secondary  tuberculous 
pleurisy  will  often  do  more  good  than  harm,  and  does  not  always  need 
drainage.  In  an  outspoken  pulmonary  tuberculosis  with  cavity  forma¬ 
tion  the  effusion  may  be  allowed  to  remain  indefinitely  or,  at  least,  only 
a  small  portion  need  be  removed. 

Location  of  Puncture. — The  axillary  space  offers  an  excellent  place 
for  penetrating  the  chest  wall,  for  in  this  region  the  muscular  covering 
is  thinnest  and  there  is  least  injury  inflicted  upon  soft  parts.  The  inter¬ 
costal  spaces  are  wider  here  than  posteriorly.  The  fifth  and  sixth  inter¬ 
costal  spaces  at  the  anterior  or  midaxillary  line  are  usually  chosen  if 
the  fluid  is  present  in  large  amount.  With  a  smaller  exudate  the  posterior 
route  is  preferable,  entering  the  sixth  to  the  eighth  interspace  near  the 
angle  of  the  scapula  or  in  the  scapular  line.  One  should  bear  in  mind 
that  a  small  effusion  can  frequently  be  drained  posteriorly  when  a  dry 
tapping  is  encountered  laterally  or  anteriorly.  As  the  fluid  recedes  the 
anterior  portion  of  the  chest  becomes  resonant,  while  posteriorly  an  area 
of  dulness  remains.  Eor  this  reason  a  puncture  in  the  back  is  more  likely 
to  yield  a  flow  than  one  in  front  or  in  the  side.  Still  another  advantage 
of  the  posterior  site  is  that  the  patient  is  not  able  to  observe  the  opera¬ 
tion  and  is  less  frightened.  Unverricht  considers  the  danger  of  perforat¬ 
ing  the  diaphragm  much  less  when  the  trocar  enters  the  back  than  when 
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it  pierces  the  axillary  space.  For  the  inexperienced  operator  the  posterior 
site  is  to  be  recommended  on  the  ground  of  safety. 

Ho  rule  can  be  laid  down  for  the  puncture  of  encapsulated  exudates 
and  for  interlobar  effusions.  The  location  of  the  most  outspoken  physical 
signs  of  fluid,  as  determined  by  auscultation  and  percussion,  must  be  the 
guide  for  the  trocar.  In  obscure  cases  several  places  may  be  tried  before 
the  result  is  successful.  Musser  states  that  a  circumscribed  pleurisy  is 
sometimes  located  by  the  presence  of  an  overlying  area  of  tenderness  to 
pressure. 

Position  of  Patient. — With  many  practioners  it  is  still  customary  to 
have  the  patient  assume  a  sitting  posture  either  on  the  edge  of  the  bed 
or  astride  a  chair,  with  the  head  and  arms  resting  on  the  back  for  support. 
In  this  way  the  back  and  axilla  are  well  exposed,  and  by.  elevating  the 
shoulders  the  interspaces  are  widened.  The  chief  advantage  of  this  posi¬ 
tion  is  based  on  the  idea  that  good  drainage  can  be  secured  only  from  the 
lowest  point  of  the  chest,  where  the  fluid  tends  to  gravitate.  This  reason¬ 
ing  is  quite  erroneous,  for  the  rate  of  flow  and  the  amount  of  fluid  that 
escapes  depend  less  on  the  hydrostatic  pressure  of  the  exudate  than  on  the 
tension  of  the  lungs  and  the  activity  of  the  intercostal  muscles  and 
diaphragm.  A  simple  illustration  of  this  fact  is  seen  by  the  familiar 
observation  that  a  large  effusion  often  refuses  to  flow  spontaneously,  while 
a  smaller  effusion  may  gush  out  under  high  pressure. 

Moreover,  there  are  several  objections  to  the  sitting  position,  namely, 
muscular  exertion  is  increased,  especially  on  the  part  of  the  diaphragm; 
the  tendency  to  cough  is  enhanced ;  the  blood  supply  to  the  brain  is  dimin¬ 
ished,  thereby  favoring  faintness  and  vasomotor  weakness.  Indeed,  syn¬ 
cope  may  occur. 

The  recumbent  position  with  the  shoulders  raised  by  pillows  or  a 
lateral  position  with  the  affected  side  uppermost  is  recommended  as  a 
routine  practice.  The  exceptions  to  this  rule  are  cases  of  uncompensated 
heart  disease,  asthma  or  marked  dyspnea,  in  which  the  upright  posture 
is  necessary  for  comfortable  breathing. 

Preparation. — Absolute  cleanliness  and  attention  to  aseptic  details 
should  be  rigidly  enforced  as  in  any  other  surgical  operation.  The  instru¬ 
ments  should  be  sterilized  in  boiling  water,  and  care  should  be  taken  to 
see  that  the  lumen  of  the  trocar  is  patent.  The  skin  is  cleansed  with  soap 
and  water  followed  by  boiled  water  and  alcohol.  Over  the  immediate 
vicinity  of  the  point  selected  for  puncture  the  skin  is  then  painted  with 
tincture  of  iodin.  We  have  found  a  very  satisfactory  disinfectant  in  the 
place  of  iodin  to  be  a  saturated  solution  of  phenol,  which  is  applied  over 
a  spot  the  size  of  a  silver  dollar  and  washed  off  in  twenty  seconds  with 
alcohol.  The  phenol  not  only  cleanses  the  skin  but  exerts  an  anodyne 
effect  on  the  superficial  nerves.  Ethyl  chlorid  sprayed  over  the  skin  until 
freezing  takes  place  also  deadens  the  pain  to  some  extent.  The  sharpest 
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pain  occurs  not  with  piercing  the  cutaneous  structures,  hut  with  that  of 
the  parietal  pleura.  Hence  a  deep  injection  of  cocain  is  necessary  to 
anesthetize  all  the  tissues.  Most  clinicians  find,  however,  that  the  pre¬ 
liminary  injection  of  cocain  is  quite  as  distressing  as  the  direct  trocar 
thrust.  General  anesthesia  should  never  be  employed  in  tapping  serous 
effusions,  even  in  weak  or  hysterical  individuals,  on  account  of  the  danger 
of  pulmonary  congestion  or  respiratory  failure. 

Choice  of  Instrument. — Shall  the  trocar  or  hollow  needle  he  used  % 
This  is  a  question  that  has  elicited  much  discussion  and  that  must  be 
decided  partly  on  the  ground  of  personal  preference.  A  simple  hollow 
needle  with  a  lateral  foramen  near  the  point  can  he  introduced  with  less 
force  and  with  less  pain  to  the  patient  than  a  trocar.  The  lumen  is  easily 
cleared  out  by  a  stylet  should  any  obstruction  to  the  flow  occur.  The  risk 
of  tearing  the  lung  with  the  sharp  point,  and  of  consequent  production  of 
pneumothorax  or  of  bleeding  into  the  pleural  cavity,  is  more  theoretical 
than  actual,  for  such  accidents  are  rare  when  one  considers  the  innumer¬ 
able  times  this  operation  is  successfully  performed.  A  more  serious 
danger  is  encountered  in  the  mere  scratching  of  the  visceral  pleura  toward 
the  end  of  evacuation  when  the  expanding  lung  comes  in  contact  with 
the  point  with  each  respiratory  movement.  This  irritation  ordinarily 
gives  rise  only  to  cough,  but  exceptionally  it  may  set  up  reflex  disturbances 
of  the  heart  and  vasomotor  system. 

The  trocar  cannula,  after  the  withdrawal  of  the  cutting  point,  is  less 
likely  to  irritate  the  visceral  pleura  and  is,  therefore,  the  safer  instru¬ 
ment.  In  choosing  a  trocar  it  is  well  to  select  one  of  the  largest  size  which 
can  be  readily  inserted  between  the  ribs,  in  order  to  provide  for  the  free 
flow  of  a  thick  or  stringy  exudate. 

Method  of  Evacuation. — The  trocar  inserted  into  the  pleural  cavity 
and  the  stilet  removed,  the  fluid  flows  out  spontaneously.  The  flow  is 
intermittent,  increasing  with  expiration  and  diminishing  or  even  ceasing 
altogether  with  inspiration.  A  similar  ebb  and  flow  takes  place  in  drain¬ 
ing  a  small  collection  of  ascitic  fluid,  hut  the  variation  is  far  less  marked. 
There  is  always  sufficient  positive  pressure  in  ascites  to  drain  off  most  of 
the  fluid.  In  a  pleural  effusion  similar  conditions  do  not  always  exist. 
If  the  effusion  is  very  large  the  fluid  is  under  sufficient  positive  pressure 
to  expel  the  first  portion  in  a  continuous  stream,  then  another  portion 
during  expiration  only,  then  no  more  escapes,  although  the  cavity  may 
still  contain  two  pints  or  more.  If  the  effusion  is  of  moderate  or  small 
proportions  none  may  flow  spontaneously  because  of  the  negative  intra- 
thoracic  pressure.  Under  such  circumstances  aspiration  is,  of  course, 
necessary. 

Another  phenomenon  seen  in  draining  the  thorax,  not  observed  in 
tapping  the  abdomen,  is  the  tendency  to  suck  in  air  during  the  act  of 
inspiration  and  thereby  to  create  a  pneumothorax.  This  difficulty  is 
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overcome  by  attaching  to  the  trocar  a  rubber  tube  about  three  feet  long, 
which  is  filled  with  sterile  water  and  allowed  to  carry  off  the  pleural  effu¬ 
sion  by  siphonage. 

Aspiration. — Since  the  introduction  of  modern  apparatus  the  aspira¬ 
tion  method  for  evacuation  of  fluid  exudate  has  become  quite  general. 
In  skilled  hands  there  is  very  little  risk,  and  the  operation  can  be  com¬ 
pleted  expeditiously.  For  the  inexperienced,  on  the  other  hand,  the  per¬ 
fect  control  of  the  flow  is  a  temptation  to  withdraw  the  flow  too  rapidly 
and  to  get  “the  last  drop.”  The  method  of  siphonage  avoids  these  pit- 
falls,  as  the  flow  is  necessarily  slow  and  the  cavity  is  never  completely 
emptied.  In  the  great  majority  of  cases  siphonage  removes  as  much 
fluid  as  is  desirable.  If  the  spontaneous  flow  is  too  small,  then  a  slow 
current  can  be  established  by  means  of  gentle  suction. 

Exploration. — For  the  purpose  of  exploration  it  is  common  practice 
to  employ  a  Luer  syringe  of  5  or  10  c.c.  capacity,  fitted  with  a  long  needle 
of  large  caliber.  Sewall  has  devised  a  simple  apparatus  consisting  of  a 
needle  connected  by  a  line  of  rubber  and  glass  tubing  with  the  bottom 
of  a  bottle  half-filled  with  water.  From  the  upper  portion  of  the  bottle 
another  tube  passes  through  the  rubber  cork,  and  to  this  is  attached 
a  rubber  tubing  and  mouthpiece.  The  muscles  of  the  mouth  serve  as  the 
piston,  and  the  tip  of  the  tongue  as  the  valve  of  the  syringe.  It  is  simple, 
easily  constructed,  and  can  be  used  with  a  needle  or  trocar  of  any  size. 

Exploratory  puncture  to  determine  the  presence  of  fluid  and  its  loca¬ 
tion  is  often  used  in  the  office  of  the  physician  or  at  the  bedside,  with 
the  deliberate  intention  of  draining  the  cavity  at  a  later  time.  When 
the  diagnosis  is  reasonably  certain  the  preliminary  puncture  should  be 
dispensed  with  and  the  operator  be  prepared  to  withdraw  the  fluid  at 
the  first  tapping. 

The  trocar  should  have  a  sharp  stilet  which  fits  tightly  in  the  cannula. 
The  cannula  at  its  junction  with  the  sharp  point  should  be  ground  down 
to  smoothness.  The  outer  end  of  the  cannula  has  two  outlets,  one  with 
a  stopcock  for  the  admission  of  the  stilet,  the  other  placed  laterally  for  the 
rubber  connection,  which  need  not  be  disturbed  when  the  cannula  is  cleared 
out.  By  the  siphonage  method  about  three  feet  of  rubber  tubing  leads  to 
a  water-containing  receptacle.  By  elevating  or  lowering  the  free  end  of 
the  tube  a  varying  degree  of  suction  is  obtained.  All  connections  should 
be  air-tight,  although  the  danger  from  the  entrance  of  a  moderate  quantity 
of  air  has  been  exaggerated. 

A  good  way  to  obtain  a  dependable  aspirating  force  is  partially  to 
exhaust  the  air  in  a  large  bottle  of  a  capacity  of  at  least  2,000  c.c.  One 
method  of  accomplishing  this  result  is  by  setting  fire  to  a  small  charge 
of  alcohol  in  the  bottle  and  quickly  inserting  the  stopper  before  the  flame 
is  out.  The  rubber  tubing  connecting  with  the  cannula  at  one  end  and 
the  glass  tube  emerging  from  the  stopper  of  the  bottle  at  the  other  end  are 
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provided  with  a  clamp  for  the  control  of  the  suction.  A  more  convenient 
but  expensive  apparatus  is  that  of  Potain,  in  which  a  vacuum  is  made 
in  the  bottle  by  means  of  a  pump.  By  means  of  a  cock  on  the  tube  con¬ 
necting  cannula  and  bottle  the  negative  pressure  can  be  turned  off.  A  low 
pressure  is  desirable. 

Precautions  in  Tapping. — A  finger  of  the  left  hand  is  placed  firmly 
in  the  interspace  to  he  pierced,  and  the  trocar  forced  through  in  a  vertical 
direction.  An  oblique  insertion  causes  pain  with  every  respiratory  move¬ 
ment.  The  point  should  glide  over  the  lower  rib  to  avoid  the  intercostal 
artery,  which  lies  underneath  the  upper  rib.  In  his  zeal  to  keep  away  from 
the  artery  the  novice  is  likely  to  wound  the  highly  sensitive  periosteum 
of  the  under  rib  needlessly. 

Before  using  the  aspirating  cannula  on  the  patient  its  potency  should 
be  tested  by  sucking  up  sterile  water.  This  is  also  an  assurance  that  the 
bottle  is  properly  exhausted.  We  once,  by  a  wrong  attachment  of  the 
pump,  produced  a  positive  instead  of  a  negative  pressure  in  the  bottle. 
When  the  cock  was  turned  air  was  forced  into  the  pleural  cavity,  for¬ 
tunately  with  no  ill  result. 

Pate  of  Withdrawal. — The  more  slowly  the  exudate  is  withdrawn  the 
safer  is  the  operation.  Slow  drainage  likewise  gives  the  retracted  lungs 
a  better  opportunity  to  expand  without  exciting  congestion.  Rapid  evacua¬ 
tion  of  fluid  tends  to  disturb  both  the  pulmonary  and  systemic  circulation. 
The  arterial  pressure  tends  to  fall  and  the  brain  has  an  inadequate  supply 
of  blood.  On  these  grounds  we  strongly  recommend  simple  siphonage 
whenever  the  method  succeeds  in  maintaining  a  flow ;  otherwise  the  mini¬ 
mum  suction  required  for  the  purpose  is  advised. 

Amount  to  Withdraw. — No  definite  routine  can  be  carried  out  in 
determining  the  amount  of  fluid  to  be  withdrawn.  The  question  is  best 
settled  in  each  instance  by  the  size  of  the  effusion,  by  the  ease  of  drainage, 
and  by  the  condition  of  the  patient  during  the  procedure.  Generally 
speaking,  an  effusion  that  escapes  spontaneously  indicates  a  good  tonus  of 
the  lungs  and  a  return  of  lungs  and  diaphragm  to  their  normal  position. 
Hence  one  may  remove  as  much  fluid  as  can  he  obtained  by  siphonage. 
On  the  other  hand,  an  effusion  requiring  considerable  aspirating  force 
to  induce  its  flow  characterizes  lung  tissue  less  capable  of  reexpansion; 
consequently  less  fluid  should  be  removed.  Fifteen  hundred  c.c.  is  a  large 
quantity  for  evacuation.  Beyond  this  amount  great  care  is  necessary.  Cer¬ 
tain  clinicians  have  advocated  the  removal  of  only  a  few  cubic  centimeters, 
on  the  theory  that  absorption  will  take  place,  provided  the  excess  pressure 
is  relieved.  Stintzing  and  Gerhardt  both  claimed  some  success  with  this 
treatment,  but  the  results  were  not  brilliant.1  Certainly  the  evacuation  of 


JI  have  made  it  a  habit  for  many  years  first  to  determine  the  character  of  the 
pleural  fluid  by  withdrawing  a  few  cubic  centimeters  with  a  hypodermic  syringe. 
Unless  there  is  need  of  hurry  I  wait  for  several  days  before  withdrawing  as  much  as 
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the  greater  proportion  of  fluid  promotes  absorption  effectively,  besides 
relieving  the  displaced  organs. 

At  any  stage  in  drainage  the  onset  of  pain,  severe  cough,  or  faintness 
is  a  signal  to  stop  the  flow  momentarily  and,  if  the.  symptoms  persist,  to 
remove  the  trocar. 

Untoward  Symptoms  During  Thoracentesis. — The  symptoms  devel¬ 
oping  in  the  course  of  drawing  off  a  pleural  exudate  demand  the  closest 
attention.  They  arise,  in  the  main,  from  an  inability  of  the  viscera  to 
adjust  themselves  to  the  sudden  change  of  physical  conditions.  They 
therefore  show  a  disposition  to  grow  more  pronounced  or  even  to  be  a 
source  of  danger  as  the  aspiration  progresses  unless  the  exciting  cause, 
namely,  the  evacuation,  is  terminated. 

Cough. — Cough  may  be  expected  to  appear  after  two  or  three  pints 
have  been  removed.  It  arises  from  excitation  of  the  vagus  nerves  in  the 
congested  lung,  or  rarely  from  the  direct  irritation  by  the  trocar  of  the 
same  nerves  in  the  pleura.  By  partly  withdrawing  the  instrument  the 
latter  factor  can  be  eliminated.  Should  the  cough  persist  the  trocar  must 
be  withdrawn.  Occasionally  cough  is  a  troublesome  complication  before 
any  considerable  amount  of  fluid  is  obtained.  It  may  be  paroxysmal  and 
uncontrollable.  To  proceed  under  such  circumstances  exposes  the  patient 
to  risk  of  tearing  the  lung  or  of  rupture.  A  preparatory  injection  of  mor- 
phin  (gr.  %-0.01  gm.)  with  atropin  (gr.  1/100-0.0006  gm.)  will  render  a 
second  attempt  more  successful.  Siphonage  will  be  better  tolerated  than 
aspiration. 

Faintness. — Faintness  emanates  from  two  sources,  the  one  psychic, 
in  which  the  cerebral  circulation  is  directly  disturbed  by  the  excitement 
of  the  ordeal ;  the  other  reflex,  in  which  the  disturbance  of  the  pulmonary 
circulation  reacts  on  the  cerebral.  The  former  is  relieved  by  the  admin¬ 
istration  of  aromatic  spirits  of  ammonia  (3ss-2.0  gm.)  in  whisky  5i-30.0 
gm.)  and  need  not  interfere  with  the  operation.  The  latter  is  not 
arrested  by  stimulants  and  demands  a  halt  in  the  evacuation.  In 
both  types  the  pressure  in  the  radial  artery  falls.  In  both  the  recumbent 
position  soon  restores  the  cerebral  circulation. 

Weak  Pulse. — A  weak  pulse  or  a  pulse  of  low  pressure  is  not  often 
encountered  by  the  careful  operator.  The  treatment  mentioned  for  faint¬ 
ness  is  indicated.  The  serious  forms  will  be  described  later. 

Dyspnea. — Dyspnea  is  one  of  the  exceptional  incidents  during  aspi¬ 
ration  and,  as  a  rule,  the  result  of  paroxysmal  coughing. 

Pain. — Pain  is  ordinarily  of  no  consequence  when  the  trocar  has  once 
penetrated  the  parietal  pleura.  Its  onset  in  the  course  of  drainage  may  be 
explained  by  the  pull  of  adhesions  on  the  parietal  or  diaphragmatic  pleura 

I  think  is  necessary.  When  this  is  done  brilliant  results  may  not  be  obtained,  but  a 
sufficient  number  of  exudates  are  absorbed  to  make  it  worth  while  to  try  this  method. — 
Editor. 
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brought  about  by  the  expansion  of  the  lung.  Or  the  lung  may  come  in 
contact  with  the  cannula  and  produce  painful  movements  of  the  instru¬ 
ment  in  the  wound.  We  once  saw  an  epigastric  angina  suddenly  develop 
with  an  abrupt  rise  in  the  blood-pressure  (50  mm.  Ilg)  as  a  consequence  of 
a  needle  point  catching  in  the  pleura.  For  severe  pain  of  every  descrip¬ 
tion  the  withdrawal  of  the  instrument  is  the  surest  remedy. 

Dangerous  Symptoms  and  Their  Treatment. — Tapping  the  chest  is  a 
safe  operation  when  carried  out  by  an  experienced  clinician.  Delafield 
reports  200  cases  aspirated  in  his  hospital  service  without  a  death.  Un¬ 
doubtedly  scores  of  patients  with  pleural  effusion  are  sacrificed  to  igno¬ 
rance  or  delay  in  receiving  timely  relief,  while  loss  of  life  from  operation 
is  rare.  Yet  it  cannot  be  said  that  puncture  of  the  chest  is  as  free  from 
danger  as  puncture  of  the  abdomen.  Fortunately  most  of  these  dangers 
can  be  avoided  by  care  and  watchfulness. 

Hemorrhage. — Hemorrhage  from  injury  to  the  intercostal  artery  has 
been  described.  If  the  bleeding  is  profuse  a  ligature  can  be  applied. 

Pulmonary  hemorrhage  deserves  more  serious  consideration,  as  it  may 
be  excessive  and  cannot  be  easily  controlled.  The  liability  to  this  compli¬ 
cation  is  greatly  enhanced  by  piercing  a  portion  of  consolidated  lung,  and 
especially  a  tuberculous  focus.  Unverricht  emphasizes  the  prevalence  of 
small  aneurysms  in  tuberculous  cavities,  and  attributes  the  bleeding  to 
an  acute  engorgement  of  those  vessels.  Absolute  quiet  and  morphin  are 
the  measures  best  adapted  to  check  the  loss  of  blood. 

Infection. — Infection  of  the  exudate  with  germs  from  the  outside  is 
not  to  be  feared,  provided  the  ordinary  aseptic  precautions  are  observed. 
Why  accidental  infection  is  not  a  more  common  occurrence  has  long  ex¬ 
cited  the  surprise  of  writers.  True,  a  certain  proportion  of  cases  yield 
serous  fluid  at  first  and  pus  at  a  later  tapping,  hut  this  change  in  the  nature 
of  the  exudate  may  be  spontaneous. 

Pneumothorax. — Pneumothorax  of  small  extent  is  frequent,  because 
it  is  almost  impossible  to  have  all  the  joints  of  the  aspirating  instrument  so 
tight  that  no  air  is  sucked  into  the  chest.  Many  look  upon  the  entrance  of 
air  as  a  great  menace,  but  in  our  own  experience  we  have  seen  no  harm 
result  even  from  considerable  quantities.  Air  driven  into  the  chest  under 
pressure  soon  gives  rise  to  the  same  symptoms  as  are  induced  by  an  ex¬ 
cessive  accumulation  of  fluid.  During  the  pleural  drainage,  however,  the 
air  drawn  in  preserves  a  relationship  to  the  fluid  withdrawn.  The  volume 
of  air  entering  the  chest  seldom  equals  or  exceeds  the  volume  of  effusion 
eliminated,  so  that  no  subjective  symptoms  arise.  For  days  after  drainage 
an  area  of  tympanitic  quality  on  percussion  can  be  demonstrated,  but  after 
two  weeks  or  so  the  air  is  absorbed.  Pneumothorax  resulting  from  a  wound 
of  the  pleura  has  a  more  unfavorable  prognosis,  because  the  opening  may 
persist  and  admit  both  air  and  infectious  material  from  the  bronchial 
tubes. 
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Subcutaneous  Emphysema . — Subcutaneous  emphysema  is  evidence 
that  the  trocar  has  pierced  the  lung  and  along  the  wound  air  has  found 
its  way  to  the  subcutaneous  tissues.  The  skin  is  elevated,  and  on  pressure 
emits  a  crackling  sound  like  the  crushing  of  dry  leaves.  The  air  infiltra¬ 
tion  may  be  localized  about  the  site  of  puncture  or  extend  over  a  large  por¬ 
tion  of  the  body. 

Edema  of  the  Lungs . — This  is  at  the  same  time  the  most  formidable 
and  insidious  of  the  complications  attending  thoracentesis.  The  onset 
usually  comes  at  the  end  of  the  drainage  or  within  a  few  hours  after.  The 
attack  may  begin  with  cough  with  abundant  sputum.  The  secretion  is 
frothy,  contains  serum  and  blood,  and  may  be  expelled  in  enormous 
amount.  The  French  have  described  the  condition  by  the  name  of  “ex¬ 
pectoration  albumineuse.”  The  explanation  of  this  phenomenon  is 
ascribed  to  a  great  wave  of  hyperemia  in  a  lung  that  has  been  long  re¬ 
tracted  and  bound  down  by  adhesions  and  unable  suddenly  to  expand  upon 
the  release  of  the  pressure  of  the  exudate.  The  vessels  in  the  compressed 
lung  have  lost  their  tone,  and  in  this  condition  of  paralysis  the  blood 
exudes  into  the  tissues.  Some  authors  favor  the  theory  of  Cohnheim  that 
the  vessels  become  morbidly  permeable  because  of  the  impaired  nutrition 
of  the  cells.  The  factors  that  seem  to  bring  on  pulmonary  edema  are  rapid 
evacuation,  the  removal  of  very  large  quantities,  and  the  use  of  strong 
aspiration.  Rarely  an  attack  comes  on  when  a  small  effusion  has  been 
drained  by  siphonage. 

The  complication  is  sometimes  fatal.  Preventive  measures  are  obvious, 
namely,  to  evacuate  fluid  slowly,  to  limit  the  amount,  and  to  use  little 
aspirating  force.  Uncontrollable  coughing  is  sometimes  a  forerunner  of 
edema. 

For  relief  of  the  immediate  symptoms  morphin  and  atropin  have 
given  the  most  satisfaction.  Adrenalin  has  been  recommended,  but  as  it 
actually  causes  pulmonary  edema  when  given  to  rabbits  it  should  be  con¬ 
demned. 

Collapse  and  Sudden  Death  from  Thoracentesis  and  Irrigation  of 
Pleural  Cavity. — In  addition  to  the  accidents  already  discussed  there  are 
cases  of  collapse  and  sudden  death  occurring  either  at  the  time  of  puncture, 
during  aspiration  or  some  hours  after,  or  in  connection  with  irrigation  of 
the  pleural  cavity.  Although  the  fatalities  are  few  in  comparison  with 
the  great  number  of  successful  operations,  yet  the  condition  deserves  the 
fullest  consideration  in  order  to  determine  the  causative  factors  and  the 
means  of  combating  them. 

Leichtenstern  in  a  critical  review  of  the  literature  divides  the  cases 
into  three  groups: 

1.  Those  in  which  death  occurs  during  aspiration,  coming  on  sud¬ 
denly  and  without  warning.  He  cites  4  cases  of  this  character. 
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2.  Those  in  which  death  follows  aspiration,  in  a  few  minutes  to  sev¬ 
eral  days.  He  finds  14  examples  of  this  group. 

3.  Those  in  which  a  fatal  issue  attends  irrigation  of  the  pleural  cavity. 
Five  such  cases  he  reports,  some  characterized  by  general  or  partial  con¬ 
vulsions. 

Auberne  and  Weill  describe  convulsive  seizures  accompanying  irriga¬ 
tion  of  the  pleural  sac,  sometimes  followed  by  syncope  and  death,  some¬ 
times  by  recovery.  The  convulsive  movements  are  said  to  be  more 
pronounced  on  the  side  of  pleurisy. 

Wilson  Fox  analyzed  the  manner  of  death  in  12  cases  where,  excluding 
instances  of  hemorrhage  and  edema,  the  patient  succumbed  within  forty- 
eight  hours  of  withdrawal  of  fluid.  Seven  died  of  syncope,  2  of  asphyxia, 
3  of  convulsions.  No  organic  lesions  could  be  found  in  any  case  to  account 
for  the  attack. 

Russell  contributes  the  most  instructive  discussion  of  the  subject  at 
our  command,  and  furnishes  an  unusually  rich  experience.  He  reports 
3  fatalities  from  exploratory  puncture,  all  of  them  subjects  of  pneu¬ 
monia.  The  syncope  originates,  in  his  opinion,  in  a  direct  injury  to  the 
vagus  nerve  fibers  in  the  lung  tissue,  from  which  reflex  impulses  are  car¬ 
ried  to  the  heart.  The  same  reflex  mechanism  is  set  in  motion  by  an  acute 
congestion  of  the  lung  in  aspiration.  He  is  not  so  convincing  in  his  ex¬ 
planation  of  death  from  irrigation,  for  he  considers  the  pleura  is  not 
concerned  in  the  reflex,  a  conclusion  entirely  opposed  to  our  own.  In  his 
animal  experiments  he  found  it  impossible  to  excite  such  reflexes  from 
the  pleura. 

Sears  has  recently  published  a  fatality  occurring  fifteen  hours  after 
exploratory  puncture.  He  also  gives  a  full  bibliography. 

The  subject  has  been  studied  by  Lewis  and  the  author,  experimentally 
and  clinically.  In  healthy  animals  we  found  very  little  circulatory  dis¬ 
turbance  from  tapping  the  chest  or  from  injecting  and  aspirating  moderate 
quantities  of  oil.  Nor  was  any  untoward  effect  produced  by  irritation  of 
the  pulmonary  pleura.  Where,  however,  a  pleurisy  with  effusion  was 
produced  by  a  previous  injection  in  the  pleural  cavity  of  oil  and  turpentine 
the  results  were  different. 

In  the  first  place,  the  forceful  thrust  of  the  trocar  against  the  chest  in 
its  introduction  often  caused  a  transitory  fall  in  arterial  pressure  which 
was  attributed  to  direct  mechanical  displacement  of  the  heart.  In  a  dog 
the  chest  is  narrow,  so  that  this  effect  is  exaggerated.  But  even  with  the 
broader  thorax  in  man,  with  the  heart  already  dislocated  and  embarrassed 
by  effusion,  a  forceful  puncture  has  a  distinct  inhibitory  influence  on  the 
heart  action,  lasting  usually  a  few  seconds.  This  influence  is  greatest  in 
the  yielding  chest  of  children. 

Irritation  of  the  inflamed  visceral  pleura  by  the  trocar  point  or  by 
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chemicals  in  the  process  of  irrigation  in  some  cases  caused  a  fall  in  arterial 
pressure  that  occasionally  was  fatal. 

Clinically  we  observed  a  fatal  syncope  at  the  beginning  of  aspiration 
when  only  a  few  ounces  had  been  withdrawn.  In  a  number  of  cases  of 
pleurisy  during  evacuation  we  have  found  that  scratching  the  pleura  with 
a  needle  point  or  cannula  is  followed  by  a  fall  in  arterial  pressure  which 
if  protracted  leads  to  faintness. 

Similar  evidences  of  circulatory  disturbance  were  noted  in  some  in¬ 
stances  in  which  aspiration  was  rapid  or  the  amount  of  fluid  withdrawn 
excessive.  The  salient  features  of  these  attacks  of  syncope  are : 

1.  In  fatal  cases  no  anatomical  lesion  can  be  found  to  explain  the 
accident. 

2.  The  symptoms  may  develop  suddenly  (a)  at  the  moment  of  punc¬ 
ture  as  a  result  of  direct  cardiac  inhibition;  (b)  at  any  time  during 
aspiration,  but  especially  toward  the  end.  The  risk  is  increased  by  using 
strong  suction  and  by  withdrawing  too  much  fluid.  The  chief  factor  is  the 
irritation  of  the  pleural  nerves  by  the  trocar  or  the  pulmonary  nerves  by 
the  congestion  of  the  lungs,  ( c )  immediately  after  or  within  the  forty- 
eight  hours  following  aspiration  due  to  the  congestion  of  the  lungs, 
( d )  during  irrigation  of  the  pleural  cavity  with  antiseptic  solutions,  for 
example,  formalin,  iodin,  etc.  The  chemicals  irritate  the  pleural  nerves 
and  excite  reflex  circulatory  disturbances. 

The  treatment  most  to  be  emphasized  is  preventive.  The  instrument 
selected  for  thoracentesis  should  be  sharp,  so  that  no  undue  force  is  de¬ 
manded  to  penetrate  the  chest  wall.  At  the  same  time,  it  should  not 
irritate  the  visceral  pleura  after  introduction  any  more  than  is  absolutely 
necessary.  The  trocar  meets  these  requirements  better  than  the  needle. 
The  trocar  should  not  be  inserted  to  a  greater  depth  than  is  needed  to 
obtain  fluid.  Care  should  be  taken  during  the  drainage  of  an  empyema  to 
avoid  a  long  projection  of  the  drainage  tube  inside  the  cavity.  Swabbing 
the  pleural  surface  is  attended  with  danger.  Finally,  siphonage  or  slow 
aspiration  is  desirable.  The  emergency  treatment  of  collapse  is,  first,  to 
place  the  head  low ,  as  in  shock,  and  to  elevate  the  foot  of  the  bed.  Arti - 
ficial  respiration  must  be  instituted  if  the  respirations  have  ceased.  Few 
drugs  are  of  any  value. 

A  tropin  is  useful  when  the  heart  is  slow  and  irregular,  but  of  no  aid 
when  the  pulse  is  weak  and  rapid.  Adrenalin ,  20  minims  (1.3  gm.)  of  a 
1 :  1,000  solution,  diluted  in  several  cubic  centimeters  of  salt  solution  and 
injected  in  a  vein,  is  the  most  efficient  remedy.  If  the  pulse  is  gone  it  is 
better  to  inject  the  drug  directly  into  the  right  ventricle  of  the  heart. 

Intrapleural  Injections  to  Aid  Absorption. — In  1895  Hamburger 
completed  his  investigations  which  proved  that  fluid  exudates  in  serous 
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cavities  must  become  isotonic  with  the  blood-serum  before  absorption  can 
take  place.  Stimulated  by  this  idea  Lewaschew  and  others  practiced 
repeated  tapping  of  old  exudates,  and  followed  this  by  injections  of  physio¬ 
logical  salt  solution.  By  equalizing  the  molecular  density  of  the  fluid 
with  that  of  the  blood  they  hoped  to  favor  absorption,  but  had  little  suc¬ 
cess.  Achard  was  one  of  the  first  to  introduce  sterile  air  in  the  thorax 
to  stimulate  absorption.  More  recently  he  has  used  ordinary  air  for  the 
purpose  of  replacing  the  fluid  and  securing  more  complete  evacuation  of 
the  exudate.  By  forcing  in  air  as  the  fluid  escapes  he  claims  that  even 
three  or  four  liters  can  be  removed  with  safety. 

The  author  finds  it  expedient  to  allow  air  to  be  sucked  in  through  the 
cannula  at  intervals  during  the  process  of  evacuation,  if  much  force  is 
necessary  to  draw  out  the  effusion.  The  danger  of  air  infection  is  no 
greater  than  when  the  abdominal  cavity  is  opened  in  tuberculous  peri¬ 
tonitis. 

Oxygen  gas  is  praised  by  A.  Schmidt  as  the  superior  of  air  or  of  nitro¬ 
gen  in  promoting  absorption,  as  the  gas  itself  disappears  from  the  chest. 

Thiosinamin  has  been  advocated  by  Schniitgen  and  others  for  the  pur¬ 
pose  of  bringing  about  a  digestive  solution  of  fibrinous  exudate  and  of 
preventing  its  absorption.  One  part  of  thiosinamin  is  diluted  with  5 
parts  each  of  glycerin  and  water.  Two  minims  of  this  preparation  are 
injected  into  the  muscles  twice  a  week,  and  the  dosage  gradually  increased 
to  1  c.c.  Fibrinous  adhesions  are  thus  prevented,  but  reliable  conclusions 
cannot  be  drawn  from  a  small  number  of  cases.  On  theoretical  grounds 
a  digestive  substance  capable  of  dissolving  the  fibrin  obstructing  the  lymph 
spaces  would  be  a  great  aid  to  absorption. 

Adrenalin  chlorid  has  the  theoretical  merit  of  constricting  the  blood¬ 
vessels  and  diminishing  the  secretion  of  the  pleural  cells.  Plant  and  Steele 
first  evacuate  the  serous  collection  as  completely  as  possible  and  then  inject 
through  the  cannula  1  dram  (4  c.c.)  of  adrenalin  chlorid  (1:1,000) 
diluted  to  1  ounce  of  sterile  water. 

Ewart  advocates  the  injection  of  10  minims  (0.6  c.c.)  of  the  above 
solution  as  a  preliminary  to  thoracentesis.  The  result  is  often  “a  spon¬ 
taneous  reabsorption  without  any  need  for  operation.”  Our  own  experi¬ 
ence  with  adrenalin  injections  has  not  been  so  encouraging. 

Autoserotherapy. — Gilbert  in  1894  first  suggested  the  aspiration  of  a 
few  cubic  centimeters  of  serous  fluid  and  its  reinjection  under  the  skin. 
He  noticed  that  subsequently  absorption  was  materially  accelerated,  al¬ 
though  he  did  not  venture  any  explanation  of  the  phenomenon.  Fede 
commended  the  treatment,  but  had  no  theory  of  its  working,  except  a 
belief  in  some  stimulating  effect  from  repeated  mechanical  irritation  of 
the  pleura  with  the  trocar.  Tschigaeff  tried  this  method  in  9  cases,  and 
found  that  always  after  the  injection  the  effusion  ceased  to  increase  and 
absorption  began.  The  duration  of  a  serous  pleurisy  on  an  average  was 
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shortened  to  two  weeks.  The  earlier  the  injection  the  prompter  was  the 
recovery. 

Schniitgen  was  also  favorably  impressed  by  his  experience  with  the 
method. 

Zimmerman  considers  the  results  of  autoserotherapy  are  to  be  at¬ 
tributed  to  a  reactive  leukocytosis  that  exerts  an  absorptive  influence  on 
the  exudate.2 

Chronic  Serous  Effusion. — There  is  a  group  of  cases  in  which  the 
exudate  reaccumulates  persistently  in  spite  of  all  therapeutic  measures, 
including  repeated  thoracentesis.  Effusions  accompanying  endothelial 
tumors  of  the  pleura  exhibit  such  a  tendency,  and  call  for  purely  sympto¬ 
matic  measures.  Other  cases  of  unknown  origin  have  been  treated  by 
thoracotomy  with  the  hope  of  bringing  the  inflammatory  reaction  to  an 
end.  But,  in  the  words  of  Forchheimer,  “it  is  simply  a  matter  of  chance 
whether  or  not  incision  and  drainage  will  correct  the  condition  which 
produces  the  chronic  pleurisy.” 

After  Treatment. — In  a  certain  proportion  of  cases  repetition  of  the 
aspiration  may  be  necessary  once  or  many  times.  A  reaccumulation  of 
the  effusion  in  a  quantity  to  reach  the  level  of  the  third  rib  is  sufficient 
indication  for  another  evacuation.  A  period  of  a  week  or  more  usually 
intervenes  between  the  first  and  second  tapping. 

When  the  fluid  has  been  entirely  absorbed,  or  nearly  so,  and  the  fever 
has  subsided,  the  patient  should  be  encouraged  to  take  moderate  exercise 
and  practice  deep  breathing.  Walking  slowly  out-of-doors  with  shoulders, 
thrown  back  and  taking  full  inspirations  admirably  fulfil  these  require¬ 
ments.  Later  on  the  reexpansion  of  the  lung  can  be  further  assisted  by 
the  use  of  special  apparatus.  A  simple  device  consists  of  two  large  Wolff 
bottles  connected  by  tubing,  the  one  empty,  the  other  containing  water. 
From  the  latter  a  second  tubing  emerges,  fitted  with  a  mouthpiece.  The 
patient  blows  the  water  from  one  bottle  into  the  other,  and  this  exercise 
he  repeats  a  prescribed  number  of  times  every  day. 

Diet. — The  diet  should  be  nutritious  and  liberal.  To  recover  a  pro¬ 
nounced  loss  of  weight,  milk,  buttermilk,  and  eggs  should  be  given  between 
meals. 

Hydrotherapy. — Hydrotherapy  is  an  important  aid  in  convalescence. 
A  daily  bath  in  cool  water  stimulates  the  circulation  and  improves  the 
appetite. 

Outdoor  Life. — An  out-of-door  life  should  be  enjoined  for  at  least 
three  months  to  a  year,  depending  on  the  severity  of  the  attack.  One 
must  ever  keep  in  mind  the  danger  of  an  extension  of  tuberculous  pleurisy 
or  of  an  invasion  of  tubercle  bacilli  upon  the  site  of  a  recently  healed 
pleurisy  of  some  other  origin.  An  extended  sojourn  by  the  sea,  in  the 

aI  have  tried  autoserotherapy  in  a  number  of  patients  with  pleural  effusion  and 
have  never  been  able  to  convince  myself  that  it  had  any  effect  whatever. — Editor. 
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mountains,  or  in  the  country  is  highly  important  and  should  be  insisted 
upon  whenever  possible. 

Chylothorax. — By  the  term  chylothorax  we  understand  the  presence 
within  the  pleural  cavity  of  any  fluid  which  has  a  milky  appearance  either 
from  the  presence  of  a  true  chyle  or  from  chyliform  exudate.  The  pres¬ 
ence  of  true  chyle  depends  on  some  destruction  or  injury  to  the  thoracic 
duct,  whereby  its  contents  are  emptied  into  the  pleural  cavity.  Trau¬ 
matism,  tumors  pressing  from  without,  new  growths  in  the  duct,  destruc¬ 
tion  of  the  left  subclavian  vein,  and  parasites  are  the  etiological  factors  in 
their  order  of  frequency.  The  chyliform  exudate  contains  not  chyle,  but 
fatty  globules  derived  from  degeneration  of  the  pleural  epithelium  and 
pus  cells.  Carcinoma  and  tuberculosis  are  usually  associated  with  this 
form. 

Treatment. — The  treatment  of  chylothorax  is  dependent  on  the  cause 
of  the  complication  and  on  the  symptoms  produced.  A  traumatic  injury 
to  the  duct  sometimes  heals  spontaneously.  In  cancerous  cases  palliative 
measures  only  are  possible.  Chylothorax  of  tuberculous  origin  may  be 
evacuated  with  some  hope  of  recovery.  Operative  measures  are  rarely 
successful. 

Hemothorax. — Pleural  transudates  of  cardiac  or  renal  origin  always 
contain  red  corpuscles,  but  seldom  enough  to  impart  a  deep  tinge  to  the 
fluids. 

Hemorrhagic  Pleurisy. — Hemorrhagic  pleurisy  is  characterized  by  a 
larger  amount  of  blood  mixed  with  the  serum.  Most  of  these  exudates 
originate  in  a  cancerous  or  tuberculous  inflammation  of  the  pleura,  occa¬ 
sionally  in  a  pleurisy  due  to  pneumococcus  infection. 

Remedial  measures  for  a  hemorrhagic  pleurisy  are  essentially  the 
same  as  for  a  serous,  except  that  one  should  be  more  conservative  in  the 
amount  of  exudate  withdrawn  in  the  former  type.  In  these  cases  the 
effusion  is  often  under  very  little  pressure  and  must  be  pumped  out.  As 
the  lung  may  be  adherent  and  may  not  expand,  a  strong  negative  pressure 
is  created  in  the  chest  which  favors  congestion  and  rapid  refilling.  Such 
an  undesired  result  may  be  obviated  by  allowing  air  to  be  sucked  in 
through  the  cannula  until  no  more  will  enter.  Air  should,  however,  not 
be  forced  in. 

Hemorrhage  may  result  from  rupture  of  aneurysm  or  the  erosion  of 
any  intrathoracic  arteries  or  veins.  Rarely  bleeding  from  a  tuberculous 
cavity  enters  the  pleural  space. 

Traumatic  Form. — The  traumatic  form  of  hemothorax  is  encountered 
in  fracture  of  the  ribs,  contusions  of  the  chest  wall,  or  injury  to  internal 
vessels  by  penetrating  gunshot  wounds.  The  treatment  is  surgical. 
Parietal  bleeding  may  be  stopped  by  ligature.  Hemorrhage  from  the 
pulmonary  vessels  may  gradually  cease  under  absolute  rest  and  the  influ¬ 
ence  of  opiates.  Unfortunately,  little  can  be  done  if  the  larger  vessels 
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are  involved.  Laying  open  the  chest  to  find  the  bleeding  point  induces 
complete  pneumothorax  and  endangers  life.  There  is  hope  that  with  the 
negative  pressure  apparatus  of  Sauerhruch  or  the  positive  pressure  device 
of  Brauer  pneumothorax  can  be  avoided  and  the  operation  be  made  suc¬ 
cessful.  By  keeping  the  lung  inflated  the  bleeding  vessel  can  be  more 
easily  located.  Moreover,  the  hemorrhage  itself  is  favorably  influenced, 
for  it  has  been  found  by  Sauerbruch  that  less  blood  flows  through  an 
inflated  than  a  collapsed  lung. 

Pneumothorax. — The  harmlessness  of  a  small  or  moderate  quantity 
of  air  in  the  chest  is  shown  by  the  fact  that  air  has  been  many  times  in¬ 
jected  into  the  cavity  for  therapeutic  purposes  without  embarrassing 
respiration  or  circulation.  Most  of  the  instances  of  pneumothorax  coming 
to  the  attention  of  the  internist  are  closed. 

An  open  pneumothorax  allowing  free  entrance  and  egress  of  air  is 
more  often  seen  by  the  surgeon  as  a  result  of  chest  wounds  or  thoracotomy. 
The  danger  of  such  free  openings,  according  to  the  investigations  of 
Graham,  depends  upon  the  ratio  of  the  size  of  the  opening  to  the  vital  ca¬ 
pacity  of  the  lungs.  If  the  vital  lung  capacity  is  high,  a  large  opening  may 
be  compatible  with  life ;  if,  however,  the  vital  capacity  is  low,  only  a  small 
opening  can  he  tolerated. 

Accidental  Pneumothorax  during  Thoracentesis. — We  have  seen 
many  instances  of  circumscribed  or  partial  pneumothorax  following  thora¬ 
centesis,  and  it  is  exceptional  that  any  symptoms  arise  therefrom.  The 
air  may  enter  through  a  leaky  valve  or  through  the  cannula  while  clearing 
out  an  obstruction  with  a  stilet.  Such  an  accident  need  cause  no  appre¬ 
hension  and  calls  for  no  treatment.  When,  however,  by  making  the  wrong 
connection  with  the  Potain  pump,  air  is  forced  into  the  chest,  alarming 
symptoms  may  develop.  The  patient  gasps  for  breath,  respirations  are 
shallow,  the  pulse  grows  feeble,  and  consciousness  may  he  lost.  Under 
such  circumstances  immediate  release  of  the  air  through  the  disconnected 
trocar  or  by  aspiration  is  required  to  save  the  patient’s  life.  In  the  pres¬ 
ence  of  fluid,  air  has  been  purposely  allowed  to  enter  the  chest  during 
inspiration  in  order  to  aid  the  spontaneous  outflow  of  serum.  So  long  as' 
the  column  of  air  introduced  does  not  exceed  the  volume  of  fluid  evacuated, 
no  harm  results. 

Pneumothorax  Acutissimus. — The  “suffocative”  pneumothorax,  or 
pneumothorax  acutissimus,  is  the  most  alarming  form  of  this  disease,  and 
calls  for  prompt  action  on  the  part  of  the  physician.  It  is  caused  by  a 
“valvular”  opening  in  the  lung  that  permits  the  entrance  of  air  with  in¬ 
spiration,  but  prevents  its  escape  with  expiration.  Consequently  air  col¬ 
lects  in  the  cavity  until  it  will  hold  no  more,  and  the  patient’s  struggle 
for  breath  steadily  increases. 

At  the  onset  morphin  may  be  employed  to  arrest  the  pain  and  dyspnea. 


PLEUEISY 


165 


C  ardiov  oscular  stimulants ,  such  as  camphor  and  caffein,  are  helpful  in 
combating  signs  of  failure  on  the  part  of  the  circulation. 

As  soon  as  the  diagnosis  of  pneumothorax  can  be  verified  by  physical 
examination  thoracentesis  is  indicated.  It  is  better  to  allow  air  to  escape 
through  the  cannula  than  to  use  suction ;  for  aspiration  of  the  gas  tends 
to  re-open  the  lung  fistula.  Puncture  may  have  to  be  repeated.  Continur 
ous  drainage ,  either  by  leaving  the  cannula  in  place  or  by  insertion  of  a 
rubber  tube  in  a  pleurotomy  wound,  has  been  recommended  and  success- 
fully  practiced.  Beclere  advised  attaching  to  the  trocar  a  rubber  tube 
twenty  inches  long,  the  distal  end  of  which  is  immersed  in  a  test  tube  of 
water.  This  prevents  the  inspiration  of  air.  By  this  procedure  the  intra¬ 
pleural  pressure  does  not  exceed  that  of  the  atmospheric  air,  and  healing 
of  the  lung  perforation  is  favored. 

Traumatic  Pneumothorax. — The  treatment  is  most  cases  of  traumatic 
pneumothorax  is  symptomatic.  A  moderate  amount  of  air  is  absorbed  by 
the  pleura  and  may  cause  little  inconvenience.  The  chief  danger  lies  in 
the  infection  of  the  serous  membranes.  Traumatic  rupture  of  the  lung  is 
less  likely  to  be  followed  by  a  pleuritis  than  perforation  of  the  chest  wall. 
If  the  wound  seems  clean,  it  should  be  disinfected  and  sealed,  thus  con¬ 
verting  an  open  into  a  closed  pneumothorax.  Whenever  it  is  evident  that 
the  pleura  is  infected  a  drainage  tube  should  be  inserted. 

Spontaneous  Pneumothorax. — The  amount  of  gas  produced  by  organ¬ 
isms  in  the  pleural  cavity  seldom  is  sufficient  to  excite  symptoms.  The 
treatment  of  the  associated  empyema  is  the  important  consideration. 

Tuberculous  Pneumothorax. — The  entrance  of  air  into  the  pleural 
cavity  is  not  always  a  misfortune  to  the  subject  of  pulmonary  tuberculosis. 
Oftentimes  the  resulting  compression  of  the  lung  leads  to  healing 
(Spengler).  It  is  unwise,  therefore,  to  withdraw  the  air  by  puncture 
unless  urgent  dyspnea  and  cyanosis  develop,  or  unless  there  also  exists  an 
excessive  serous  or  purulent  exudate1. 

Pneumothorax  with  Serous  Effusion. — It  has  been  emphasized  that 
the  air  introduced  into  the  pleural  cavity  generally  carries  with  it  organ¬ 
isms  that  excite  a  pleuritis  with  a  fluid  exudate.  Hence,  we  are  confronted 
with  the  necessity  of  treating  two  distinct  diseases.  Emerson  believes 
that,  in  general,  the  air  may  be  disregarded  and  the  effusion  treated. 
Thoracentesis  is  not  to  be  practiced  as  a  routine  measure.  The  size  of  the 
accumulation,  the  degree  of  dyspnea,  and  the  rate  of  absorption  must  be 
the  deciding  factors.  Whenever  puncture  is  performed,  siphonage  is 
preferable  to  aspiration. 

Pneumothorax  with  Empyema. — Perforation  of  an  empyema  into  the 
bronchi  rarely  leads  to  pneumothorax.  Likewise,  external  spontaneous 
perforation  ( empyema  necessitatis )  creates  such  a  small  fistulous  opening 
in  the  chest  wall  that  air  seldom  enters  the  pleural  cavity,  as  the  pus 
escapes  slowly  and  gives  the  lungs  time  to  expand.  On  the  other  hand, 
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the  surgical  operation  of  pleurotomy  drains  off  the  pus  so  rapidly  that  the 
lung  expansion  cannot  keep  pace,  and  air  is  sucked  in  freely.  In  fact, 
a  certain  degree  of  pneumothorax  is  desirable,  since  it  promotes  the 
evacuation  of  the  cavity. 

Treatment. — The  treatment  considers  less  the  pneumothorax  than  the 
empyema.  The  air  may  often  be  ignored  but  the  pus  must  be  drained  by  a 
free  incision.  In  all  cases,  of  whatever  nature,  prompt  surgical  measures 
will  give  the  patient  his  only  chance  of  recovery. 

Putrefactive  Exudates. — Putrefactive  exudates  are  of  even  greater 
menace  than  purulent,  and  call  for  the  same  radical  treatment.  Simple 
puncture ,  except  for  diagnostic  purposes,  has  little  to  recommend  it,  and 
gives  only  temporary  relief. 

Supportive  Measures. — Supportive  measures  are  needed  whether  the 
treatment  is  expectant  or  operative. 

A  liberal,  nutritious  diet  tends  to  build  up  the  individual’s  strength 
and  resistance.  Whisky  and  wine,  alone  or  in  an  eggnog,  are  serviceable. 
One  of  the  best  stimulants  for  the  circulation  is  coffee. 

As  previously  stated,  morphin  should  be  freely  employed  in  pneumo¬ 
thorax  because  of  its  sedative  influence  on  the  respirations  and  its  relief 
of  pain.  It  should  be  given  hypodermatically. 

Artificial  Pneumothorax  for  Therapeutic  Purposes. — In  the  majority 
of  pleural  effusions  evacuation  of  the  fluid  is  followed  by  expansion  of  the 
lung  and  obliteration  of  the  space  previously  occupied  by  the  fluid.  But 
in  many  old  serous  effusions  and  in  most  chronic  hemorrhagic  effusions 
of  tuberculous  or  cancerous  origin,  the  lung  is  so  bound  down  by  adhesions 
that  it  fails  to  expand,  thereby  leaving  an  empty  space  under  high  nega¬ 
tive  pressure.  As  a  consequence  the  exudate  quickly  collects  and  the  in¬ 
flammation  is  often  aggravated.  In  these  cases  the  injection  of  nitrogen 
gas  or  air  into  the  cavity  is  of  great  service. 

Weil  reports  that  of  86  cases  of  serofibrinous  pleurisy  treated  by  punc¬ 
ture  alone,  84  per  cent  showed  marked  secondary  trouble  a  few  weeks  or 
months  later,  while  of  50  cases  in  which  air  was  introduced  after  the 
evacuation  of  fluid,  82  per  cent  recovered  without  adhesions.  The  air  will 
not  introduce  any  bacteria  if  filtered  through  a  glass  cannula  packed  with 
sterile  cotton.  When  fluid  is  under  little  pressure  and  fails  to  flow,  or 
when  much  suction  is  required,  the  introduction  of  a  small  amount  of  air 
will  frequently  establish  a  flow. 


TUMORS  OF  THE  PLEURA 

A  variety  of  tumor  growths  are  encountered  in  the  pleural  membranes, 
including  carcinoma,  sarcoma,  lipoma,  enchondroma,  fibroma,  as  well  as 
the  echinococcus  cysts.  Most  of  these  neoplasms  are  secondary  to  growths 
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in  neighboring  organs,  more  especially  in  the  mammary  gland,  the  stom¬ 
ach,  the  liver,  and  the  mediastinal  lymph  glands.  Erankel  has  described 
the  endothelial  carcinoma  of  the  pleura,  which  he  looks  upon  as  primary. 

Treatment. — Palliative  measures  only  can  be  carried  out.  With¬ 
drawal  of  the  exudate  by  puncture  is  indicated  if  dyspnea  is  present.  The 
operation  should  be  repeated  as  often  as  expedient.  In  the  presence  of  a 
rich  hemorrhagic  effusion  greater  caution  is  necessary.  The  patient  is 
entitled  to  the  benefit  of  opiates  if  pain  is  pronounced. 

Echinococcus  Cysts. — Echinococcus  cysts  have  been  successfully 
drained  with  the  trocar,  but,  as  Lord  points  out,  the  procedure  has  been 
attended  with  too  high  a  mortality  to  be  recommended.  The  cyst  should 
be  removed  without  rupture,  and  to  accomplish  this  costectomy  is  the 
operation  of  choice. 
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CHAPTER  VII 


DISEASES  OF  THE  MEDIASTINUM 
George  Blumer 

MEDIASTINAL  TUMORS 

The  treatment  of  mediastinal  tumors  is  by  choice  curative,  but,  un¬ 
fortunately,  in  many  instances  there  is  no  hope  of  effecting  a  cure,  and 
only  palliative  treatment  is  available.  This  is  partly  due  to  the  fact  that 
the  symptoms  of  mediastinal  tumor  are  due  to  the  pressure  of  the  neoplasm 
upon  the  important  structures  which  lie  in  the  mediastinum,  so  that,  by 
the  time  these  symptoms  appear,  the  growth  has  already  reached  a  con¬ 
siderable  size  in  most  instances.  Another  factor  of  importance  is  the 
very  close  relationship  of  malignant  tumors  to  the  important  structures 
within  the  chest,  which  renders  complete  removal  of  the  growth  impossible. 
A  third  difficulty — the  inaccessibility  of  such  growths  to  surgical  inter¬ 
ference^ — has  been  very  largely  removed  by  the  introduction  of  operations 
under  positive  or  negative  air  pressure. 

Curative  Treatment. — The  curative  treatment  of  mediastinal  tumors 
depends  partly  upon  the  nature  and  partly  upon  the  situation  of  the 
growth.  In  the  case  of  non-malignant  tumors,  such  as  adenomata  of 
misplaced  thyroid  tissue,  enlargement  of  the  thymus  gland,  lipomata,  or 
fibromata,  surgical  intervention  is  always  indicated  when  pressure  symp¬ 
toms  have  appeared,  and  should  not  be  delayed  until  the  general  condition 
of  the  patient  is  so  poor  that  the  resistance  to  the  effects  of  hemorrhage, 
or  of  infection,  is  diminished.  When,  as  occasionally  happens,  such 
tumors  present  in  the  neck,  above  the  sternum  or  the  clavicles,  their 
removal  is  a  comparatively  simple  matter,  as  it  does  not  necessitate  the 
resection  of  ribs  or  of  portions  of  the  sternum.  Furthermore,  such  tumors 
are  usually  encapsulated,  and  the  danger  of  opening  the  pleural  cavity 
or  injuring  the  great  vessels  is  comparatively  slight.  In  the  case  of  the 
thymus  the  gland  is  usually  easily  removed  on  splitting  the  capsule.  Under 
such  circumstances  ordinary  surgical  principles,  such  as  hold  in  the  re¬ 
moval  of  any  non-malignant  neoplasm,  should  be  followed. 

When  mediastinal  tumors,  even  non-malignant  ones,  are  situated  so 
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that  they  cannot  be  reached  from  the  neck,  the  problem  of  their  removal 
becomes  a  much  more  complicated  one.  Nevertheless,  surgical  interfer¬ 
ence  offers  the  only  hope  for  recovery  even  in  non-malignant  growths, 
for,  unless  they  are  removed,  death  will  result  from  mechanical  pressure 
on  the  vital  structures  within  the  chest.  In  malignant  growths  surgical 
intervention  is  practically  valueless  so  far  as  complete  removal  is  con¬ 
cerned,  for  the  great  vessels  and  nerves,  the  esophagus,  the  bronchi,  or 
even  the  heart  itself  are  so  intimately  involved  in  the  neoplasm,  in  most 
instances,  that  complete  removal  is  an  impossibility.  Growths  originating 
from  the  posterior  surface  of  the  sternum  or  the  ribs,  and  growing  into 
the  mediastinum,  have  occasionally  been  successfully  extirpated,  but  such 
growths  can  hardly  be  regarded  as  mediastinal  neoplasms  in  the  strict 
sense.  Burnham  states  that  no  malignant  mediastinal  tumor  has  been 
cured  by  surgical  means. 

The  non-malignant  mediastinal  growths  which  have  been  most  success¬ 
fully  removed  by  the  knife  are  the  dermoid  cysts  or  teratomata,  and  this 
is  because  it  has  been  possible  to  diagnose  them  in  a  fair  percentage  of 
cases.  In  practically  all  instances  their  removal  has  necessitated  the 
resection  of  a  certain  number  of  ribs,  and  sometimes  also  of  a  portion  of 
the  sternum.  In  a  general  way  it  may  be  stated  that  any  operation  for  the 
removal  of  a  mediastinal  dermoid  should  be  conducted  within  reach  of 
either  positive  or  negative  pressure,  obtained  either  by  means  of  the  Sauer- 
bruch  cabinet  or  by  some  of  the  simpler  methods,  such  as  that  devised  by 
Flint.  The  use  of  the  methods'  of  lung  surgery  in  these  cases  may  be 
necessary,  because  it  is  often  impossible  to  avoid  the  production  of  a 
pneumothorax  during  the  course  of  the  operation,  and  this  has,  in  some 
instances,  resulted  in  a  fatal  outcome.  The  second  point  to  be  borne  in 
mind  is  that  resection  of  a  sufficient  number  of  ribs  and,  if  necessary,  of  a 
sufficient  quantity  of  sternal  tissue,  to  give  free  access  to  the  tumor,  must 
be  accomplished.  In  recent  years  the  transsternal  route  has  increased  in 
favor  with  surgeons.  Most  surgeons  who  have  operated  on  such  tumors 
have  laid  stress  upon  the  fact  that  there  is  usually  a  considerable  forma¬ 
tion  of  adhesions,  although  von  Eiselsberg  claims  that  their  importance 
has  been  exaggerated.  The  fact  remains  that,  of  15  cases  of  operation 
collected  by  von  Eiselsberg  in  1903,  the  removal  of  the  tumor  was 
complete  in  only  3,  and  in  2  of  these  3  instances  it  was  very  small. 
While  complete  removal  is  certainly  desirable,  and  is  strongly  urged  by 
surgeons,  it  is  obviously  not  always  practicable.  When  impracticable,  as 
much  as  possible  should  be  removed,  and  the  interior  of  the  remaining 
portion  of  the  cyst  should  be  treated  so  as  to  encourage  the  formation  of 
granulation  tissue,  which  will  subsequently  cicatrize  and  lead  to  the 
obliteration  of  the  sac.  For  this  purpose  some  surgeons  recommend  cu¬ 
rettage  of  the  lining  membrane,  while  others  recommend  that  it  be  painted 
with  caustic  solutions.  Whatever  method  of  treatment  is  adopted,  there  is 
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always  danger  when  portions  of  the  cyst  wall  are  left  behind  that  secondary 
hemorrhage  may  occur,  or  that  local  infection  will  extend  to  the  other 
structures  of  the  mediastinum,  or  will  cause  general  sepsis.  In  order  to 
avoid  a  pneumothorax,  many  surgeons  recommend  that,  when  a  portion  of 
the  cyst  is  left,  this  should  he  sufficient  to  allow  the  edges  to  be  drawn  into 
the  external  wound  and  to  he  sutured  to  the  skin.  This  procedure  not  only 
tends  to  prevent  pneumothorax,  but  also  makes  more  difficult  an  extension 
of  infection,  and  is  of  great  advantage  in  the  treatment  of  secondary 
hemorrhage,  should  this  occur. 

The  success  of  operative  treatment  in  cases  of  dermoid  cyst  of  the 
mediastinum  has  been  very  encouraging.  Of  20  operative  cases  collected 
by  R.  S.  Morris  in  1905,  14  (or  70  per  cent)  survived  and  were  cured, 
or  else  greatly  benefited,  by  the  operation.  There  is  no  reason  why  other 
non-malignant  tumors  of  the  mediastinum  should  not  be  as  successfully 
removed.  As  a  matter  of  fact,  the  difficulty  lies  not  so  much  in  the  re¬ 
moval  as  in  the  diagnosis.  Non-malignant  tumors,  other  than  dermoids, 
are  usually  accidental,  postmortem  finds. 

There  have  been  occasional  cases  of  mediastinal  dermoid  which  have 
yielded  to  measures  less  radical  than  extirpation,  and  this  has  been 
especially  true  of  cases  where  the  cystic  character  of  the  growth  has  been 
the  predominant  one.  Kidd  has  reported  such  a  case  where  the  tumor 
presented  in  the  epigastrium  and  where  complete  recovery  followed  simple 
incision  and  drainage.  Such  cases  are  exceedingly  rare,  but  this  method 
should  be  considered  where  the  situation  of  the  neoplasm  allows  it  to  be 
carried  out. 

Palliative  Treatment.— The  palliative  treatment  of  mediastinal  tu¬ 
mors  may  have  for  its  object  an  effect  upon  the  tumor  itself,  the  relief 
of  the  intrathoracic  pressure  by  surgical  means,  or  the  relief  of  symptoms. 

There  is  a  type  of  malignant  mediastinal  neoplasm  usually  described 
in  the  literature  as  lymphosarcoma  which  seems  amenable  to  amelioration 
as  a  result  of  the  action  of  a  variety  of  agencies.  These  may  be  either 
physical,  chemical,  or  infectious,  and  the  action  of  all  of  them  is  presum¬ 
ably  dependent  upon  the  fact  that  the  cells  of  certain  varieties  of  sarcoma 
are  extremely  susceptible  to  their  destructive  power. 

In  some  instances  a  temporary  diminution  in  the  size  of  mediastinal 
growths  of  this  type  has  been  observed  to  follow  an  infection,  such  as 
erysipelas,  and  there  is  little  doubt  that  the  cases  of  malignant  neoplasm 
which  have  been  favorably  influenced  by  Coley’s  mixed  toxins  of  the 
streptococcus  and  prodigiosus  have  been  so  affected  by  a  destructive  effect 
of  the  toxins  on  the  tumor  cells. 

In  a  certain  number  of  cases,  arsenic  is  stated  by  Ruff  to  be  a  medica¬ 
ment  acting  in  this  way,  and  operative  procedures,  such  as  exploratory 
incisions  with  mere  exposure  of  the  tumor,  have  sometimes  had  a  similar 
result. 
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The  remedy,  however,  which  may  frequently  be  relied  upon  in  certain 
types  of  mediastinal  growth  to  produce  a  very  definite  and  decided  effect  is 
the  X-ray.  There  are  now  in  the  literature  a  considerable  number  of 
cases  of  malignant  mediastinal  growth  in  which  temporary  amelioration 
has  followed  exposure  to  the  X-ray.  The  method  of  employing  this  agent 
is  not  always  accurately  stated  by  the  reporters,  hut  apparently  results 
have  been  obtained  both  with  long  exposures  at  comparatively  infrequent 
intervals  and  with  short  exposures  at  frequent  intervals.  On  account  of 
the  danger  of  X-ray  bums,  the  latter  method  would  seem  to  be  the  prefer¬ 
able  one.  Pfahler  recommends  a  high  vacuum  tube  with  one  ampere  of 
current  and  a  focal  distance  of  15  to  18  inches.  He  exposes  the  patient 
from  twenty  to  thirty  minutes  six  days  in  the  week,  and  in  some  of  his 
reported  cases  has  kept  this  up  for  five  months.  Kienboeck  exposes  an 
area  about  12  cm.  in  diameter  for  five  or  six  minutes  with  a  hard  or 
moderately  hard  tube  at  a  focal  distance  of  12  cm.  He  suggests  map¬ 
ping  out  the  chest  wall  over  the  tumor  into  areas  of  12  cm.  in  diameter, 
and  exposing  a  new  area  at  each  sitting.  After  the  front  of  the  chest 
has  been  exposed,  the  interscapular  region  and  the  lateral  chest  walls 
should  be  similarly  mapped  out  and  exposed.  After  a  preliminary  series 
of  30  such  exposures  a  few  days  should  be  allowed  to  elapse,  and  a  second 
shorter  series  of  4  or  5  exposures  should  be  begun.  This  should  be  re¬ 
peated  three  or  four  times  with  a  period  of  rest  between  the  period  of 
exposures.  Clopatt  uses  a  similar  method,  but  makes  the  interval  of  rest 
as  long  as  ten  days.  There  is  no  doubt  that  the  effect  of  the  X-ray  treat¬ 
ment  would  be  increased  by. means  of  a  compression  apparatus  such  as 
that  devised  by  Jessen  and  Rzewuski,  which  diminishes  the  susceptibility 
of  the  skin  and  allows  of  the  use  of  a  more  powerful  X-ray. 

As  stated  above,  the  type  of  growth  which  yields  most  satisfactorily  to 
X-ray  treatment  is  the  so-called  lymphosarcoma.  However,  Pfahler  has 
observed  a  decided  improvement  in  a  number  of  cases  of  secondary  medias¬ 
tinal  carcinoma  following  mammary  cancer.  In  one  case  of  this  kind 
reported  by  him  the  patient  survived  six  years  after  the  treatment. 

The  results  in  these  cases  are  due  to  the  destruction  of  the  tumor  cells 
with  definite  diminution  in  the  size  of  the  growth,  as  demonstrated  by  the 
X-ray  shadow  and  the  physical  signs,  and  the  consequent  disappearance  of 
the  pressure  symptoms.  In  some  patients  a  decided  improvement  in  the 
symptoms  has  been  noticed  after  the  second  session,  and  in  most  of  those 
who  reacted  well  the  dyspnea  and  cyanosis  disappeared  to  such  an  extent 
that  the  patient  was  enabled  to  return  to  work.  As  far  as  can  be  judged 
from  the  literature,  a  permanent  cure  has  never  resulted.  All  of  these 
patients  eventually  relapse.  In  the  case  of  lymphosarcoma  amelioration 
may  last  as  long  as  two  years.  When  relapse  occurs  a  second  regression 
may  occasionally  be  produced  by  X-ray  treatment,  but,  as  a  rule,  all  cura¬ 
tive  treatment  is  ineffectual.  In  some  cases  radiation  produces  absolutely 


176 


DISEASES  OF  THE  MEDIASTINUM 


no  effect.  Radium  may  produce  even  more  satisfactory  results  than  X-ray 
according  to  Burnham  and  others.  Considerable  amounts  are  necessary, 
1  gm.  or  more.  All  but  the  Gamma-rays  should  be  filtered  out  and  a  fixed 
distance  from  the  skin  should  be  established. 

Operative  interference,  in  the^form  of  resection  of  a  portion  of  the 
sternum  or  of  portions  of  one  or  two  ribs  over  a  tumor  presenting  exter¬ 
nally,  seems  justified  in  some  cases,  from  a  palliative  point  of  view.  Such 
a  procedure  is  comparable  to  decompression  in  an  inoperable  brain  tumor. 
It  may  relieve  the  symptoms  due  to  compression  of  the  structures  within 
the  mediastinum,  render  the  patient  decidedly  more  comfortable  so  far  as 
dyspnea  is  concerned,  and  prolong  life. 

The  relief  of  dyspnea,  which  is  the  most  distressing  symptom  in 
mediastinal  growths,  is  always  indicated.  The  possibility  of  relieving  it 
depends  upon  its  cause.  If  due  to  general  pressure,  resection  of  the  ribs 
or  sternum  may  be  indicated  as  described  above ;  if  partly  due  to  pleural 
effusion,  as  is  often  the  case,  removal  of  the  fluid  by  tapping  must  be 
considered.  Powell  suggests  that  complete  removal  of  the  fluid  is  in¬ 
advisable,  as  the  altered  pressure  conditions  so  produced  actually  favor 
increased  rapidity  of  growth  in  the  neoplasm,  while,  on  the  other  hand, 
the  positive  pressure  of  the  fluid  retards  growth.  For  this  reason  it  seems 
advisable  to  remove  just  enough  fluid  to  relieve  the  urgent  dyspnea.  When 
the  difficulty  in  breathing  is  due  to  the  inclusion  of  the  trachea  or  bronchi 
in  a  mass  of  neoplasm  and  the  subsequent  direct  pressure,  operative  inter¬ 
ference  is  of  little  avail.  Tracheotomy  has  been  occasionally  performed, 
and  it  has  sometimes  been  feasible  to  introduce  a  long  tube  through  the 
tracheotomy  wound  beyond  the  point  of  compression,  but  there  is  grave 
danger  in  such  cases  of  ulceration  of  the  growth,  with  infection  spreading 
to  surrounding  tissues,  or  producing  perforation.  In  most  cases  a  resort  to 
drugs  is  necessary.  Inhalations  of  oxygen  produce  relief  in  some  patients. 
No  rules  as  to  dosage  can  be  laid  down;  some  patients  take  very  large 
quantities  with  apparent  benefit.  Powell  recommends  a  mixture  of  iodid 
of  sodium  (gr.  iii — 0.2  gm.)  and  chloral  (gr.  v  to  vii — 0.3,  to  0.5  gm.) 
every  three,  four,  or  six  hours.  When  paroxysms  of  dyspnea  occur, 
Abram  advises  the  inhalation  of  chloroform,  but  this  must  certainly  be 
used  with  great  caution,  as  the  patient  is  so  dependent  on  the  accessory 
muscles  of  respiration  that  if  these  are  paralyzed  a  fatal  result  may 
ensue. 

For  the  relief  of  severe  pain  in  mediastinal  tumor,  as  in  other  con¬ 
ditions,  opium  in  some  form  is  the  only  drug  of  real  value.  When  the  pain 
is  not  very  severe,  the  deodorized  tincture  orally  administered  may  suffice 
and  is  desirable  on  account  of  its  less  constipating  effect.  If  the  pain  is 
severe,  morphia  hypodermically  will  be  needed. 

The  sleeplessness  from  which  many  of  these  patients  suffer  may,  in 
the  early  stages,  be  relieved  by  veronal,  trional,  or  sulphonal,  but  later, 
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especially  if  associated  witli  dyspnea  and  pain,  chloral  or  a  mixture  of 
morphia  and  chloral  will  be  necessary. 


MEDIASTINITIS 

Suppurative  Mediastinitis. — Inasmuch  as  suppurative  mediastinitis 
sometimes  results  from  operations  in  the  lower  part  of  the  neck,  great  care 
should  be  exercised  in  such  operations  to  avoid  infection.  When  foreign 
bodies  gain  access  to  the  esophagus  or  trachea  these  may,  if  neglected,  cause 
ulceration  and  mediastinal  suppuration,  and  for  this  reason  they  should 
be  removed  as  promptly  as  possible. 

During  the  early  stages  of  mediastinitis,  before  actual  suppuration 
has  occurred,  the  application  of  ice  to  the  front  of  the  chest  by  means 
of  the  ice-bag,  or  applications  of  heat  by  means  of  compresses  or  poultices, 
should  be  made  in  the  hope  that  the  inflammation  will  subside  without 
suppuration  taking  place. 

The  treatment  of  suppurative  mediastinitis,  after  pus  has  formed,  is 
based  upon  the  principles  which  govern  the  treatment  of  empyema.  If  it 
is  suspected  that  the  disease  has  suppurated,  but  no  demonstrable  changes 
on  the  surface  of  the  chest  are  apparent,  an  exploratory  aspiration  with  a 
large  needle  done  under  local  anesthesia  is  justifiable. 

In  a  certain  number  of  cases  the  treatment  is  comparatively  simple, 
for  the  pus  points  between  the  ribs.  In  such  cases  the  treatment  is  exactly 
the  same  as  for  empyema.  An  incision  is  made  over  the  fluctuating  area, 
the  pus  is  evacuated,  and,  to  insure  a  permanent  opening  for  free  drainage, 
a  piece  of  rib  5  or  6  cm.  long  is  resected  and  a  drainage  tube  is  intro¬ 
duced.  If  it  has  been  determined  by  aspiration  that  pus  is  present, 
but  the  exact  situation  and  extent  of  the  pus  formation  are  doubtful,  tre¬ 
phining  of  the  sternum  must  be  resorted  to.  This  is  a  very  old  procedure, 
and  was  successfully  carried  out  by  Galen.  After  a  trephine  opening  has 
been  made,  exploration  can  be  carried  on  through  this.  If  it  is  found  that 
the  trephine  opening  is  above  the  most  dependent  portion  of  the  pus  pocket, 
a  counteropening  must  be  made  either  by  trephining  the  sternum  a  second 
time  or  by  resecting  a  portion  of  rib  so  that  thorough  drainage  may  be 
established.  If,  as  is  apt  to  occur  with  tuberculosis,  abscesses,  etc.,  the 
sternum  itself  is  diseased,  the  affected  portion  of  the  bone  must  be  re¬ 
moved.  Milton  has  reported  a  case  in  which  almost  the  entire  sternum 
was  removed  in  this  way  with  subsequent  recovery  of  the  patient. 

In  some  instances,  where  the  superior  portion  of  the  mediastinum  is 
affected,  the  abscess  points  in  the  neck,  either  above  the  manubrium  or  one 
of  the  clavicles.  In  these  cases,  simple  incision  and  evacuation  often 
suffice  to  relieve  the  urgent  symptoms,  but  seldom  allow  free  enough  drain¬ 
age.  A  counteropening  should  also  be  made  in  these  cases,  although 
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Lerche  states  that  by  using  suction  the  necessity  for  a  counteropening  may 
he  avoided  in  some  cases.  In  connection  with  Pott’s  disease  or  penetrating 
foreign  bodies  from  the  esophagus,  it  may  be  necessary  to  open  the  pos¬ 
terior  mediastinum.  When  this  occurs  in  the  superior  portion  it  may  he 
possible,  as  Haidenhain  has  shown,  to  reach  the  pus  pocket  from  the  neck. 
When  the  inferior  portion  of  the  posterior  mediastinum  is  involved,  a  more 
difficult  procedure  is  required.  Faure  recommends  the  resection  of  the 
first  rib  posteriorly  near  its  spinal  attachment.  This,  he  claims,  allows  a 
wide  opening  into  the  posterior  mediastinum.  Other  surgeons  recommend 
resection  of  the  transverse  processes  of  several  vertebrae.  The  great  danger 
in  such  an  operation  appears  to  be  death  from  suffocation  due  to  an 
extrapleural  pneumothorax,  but  this  should  be  avoidable  if  the  operation 
is  done  under  differential  pressure. 


TUBERCULOSIS  OF  THE  MEDIASTINAL  LYMPH  NODES 

Prophylaxis. — The  prophylaxis  of  tuberculosis  of  the  mediastinal 
lymph-nodes  is  that  of  tuberculosis  in  general,  though  it  must  be  remem¬ 
bered  that  the  patients  will  be  mostly  children. 

While  it  has  not  been  proved  that  tuberculosis  of  the  mediastinal 
glands  is  commonly  due  to  bacilli  of  the  bovine  type,  pure  milk  should 
be  insisted  upon.  The  common  source  of  infection  is  no  doubt  droplet 
and  dust  infection  from  careless  adults,  so  that  the  education  of  infected 
adults  is  of  great  moment  in  prophylaxis. 

In  the  house,  owing  to  their  low  stature  and  their  almost  constantly 
dirty  hands,  children  are  especially  likely  to  he  infected  from  contami¬ 
nated  carpets  or  floors.  The  carpet  should  be  banished  from  the  sleeping 
room,  and,  when  feasible,  from  the  other  rooms  largely  occupied  by  chil¬ 
dren,  and  moist  sweeping  and  dusting  should  be  insisted  upon.  The  chil¬ 
dren’s  sleeping  room  should  contain  plenty  of  fresh  air,  and  should  be 
properly  screened  against  flies,  as,  indeed,  should  the  whole  house. 

Children  who  are  under  weight,  anemic,  or  suffering  from  local  disease 
which  predisposes  to  tuberculosis  infection  should  receive  special  attention. 
Adenoids  and  enlarged  tonsils  should  be  removed.  The  underweight  and 
anemic  children  should  be  placed  in  open-air  schools  and  should  be  en¬ 
couraged,  as  should  healthy  children,  to  indulge  in  outdoor  games.  Such 
encouragement  is  needed  especially  by  girls.  The  diet  should  be  simple, 
but  nutritious  and  easily  digestible.  Eggs,  milk,  butter,  cream,  cereals, 
the  easily  digestible  vegetables,  and  meat  in  moderation  should  form  the 
basis.  When  possible,  children  should  have  an  annual  change  of  scene  to  a 
climate  somewhat  different  from  that  to  which  they  are  usually  accus¬ 
tomed. 
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Treatment. — A  radical  cure  of  tuberculous  lymph-nodes  in  the 
mediastinum  by  surgical  methods  has  seldom  been  attempted,  and,  on  ac¬ 
count  of  the  frequency  of  spontaneous  recovery,  and  the  difficulty  of 
•  accurate  diagnosis,  even  with  the  X-ray,  scarcely  seems  justifiable,  as  a 
rule.  Nevertheless,  there  are  instances  where  the  enlarged  glands 
threaten  life  from  pressure  on  vital  structures,  when  surgery  is  justified. 
Occasionally  it  has  been  possible,  even  when  life  was  not  endangered,  to 
remove  tuberculous  bronchial  glands  with  comparative  ease.  Such  a  case 
has  been  reported  by  Thiemann.  The  cases  in  which  surgical  interference 
is  warranted  will,  however,  be  few  in  number. 

The  medical  treatment  may  be  general  and  supportive  or  symptom¬ 
atic.  The  general  supportive  treatment  relates  mainly  to  the  hygiene 
of  living,  and  differs  at  different  stages  of  the  disease. 

The  climate  which  has  heen  found  best  suited  to  patients  with  glandu¬ 
lar  tuberculosis  is  the  seaside,  and,  when  change  of  climate  is  desirable, 
and  possible,  this  should  be  chosen.  The  patient  should  be  in  the  fresh 
air  twenty-four  hours  a  day,  and,  if  not  confined  to  bed,  may  be  allowed, 
if  old  enough,  sea-bathing  in  moderation  provided  the  baths  are  brief, 
are  followed  by  a  brisk  rub  with  a  rough  towel,  and  result  in  good  skin 
reactions.  In  recent  years  valuable  results  have  been  obtained  by  helio¬ 
therapy. 

Children  under  two  years  of  age,  and  very  thin,  delicate  children,  of 
greater  age,  do  not  bear  sea-bathing  well ;  for  them  baths  of  heated  salt 
water  are  of  benefit.  The  temperature  of  the  bath  for  such  children  should 
not  be  below  body  heat.  In  inland  climates  baths  of  artificial  sea  water, 
or  salt  rubs,  are  of  value. 

Rest. — A  proper  degree  of  rest  is  essential,  even  when  there  is  no  fever 
or  other  signs  of  marked  toxemia.  When  the  maximum  temperature  regu¬ 
larly  goes  above  99.5°  F.  or  100°  F.,  or  there  are  definite  signs  of  toxemia, 
absolute  rest  is  demanded.  In  cases  where  the  patient  is  able  to  be  about 
there  should  be  a  definite  period  of  rest  in  the  middle  of  the  day,  and 
plenty  of  time  for  sleeping  at  night. 

Diet. — The  food  should  be  easily  digestible,  rather  rich  in  fats,  and 
abundant  in  quantity.  Care  must  be  taken,  however,  not  to  stuff  patients 
to  such  an  extent  that  the  digestion  is  upset  and  the  metabolic  processes  are 
overtaxed  in  burning  up  unnecessary  waste.  The  patient  should  be  system¬ 
atically  weighed  at  least  every  two  weeks,  as  this  is  one  of  the  best 
indices  of  progress. 

Drugs. — Of  the  drugs  which  have  been  empirically  proved  of  value, 
iodids,  especially  in  the  form  of  syrup  of  the  iodid  of  iron,  stand  first. 
Arsenic  is  of  value  in  some  cases.  The  hypophosphites  and  phosphates  are 
highly  recommended  by  some.  Cod-liver  oil  is  still  highly  recommended ; 
it  is  now  known  that  it  contains  a  large  amount  of  fat  soluble  vitamin  and 
it  is  this  that  distinguishes  it  from  other  oils  of  equal  caloric  value. 
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Forchheimer  obtained  good  results  from  creosote  (benzosol)  before  meals 
with  syrup  of  the  iodid  of  iron  after  meals. 

Tuberculin. — If  the  diagnosis  is  perfectly  clear,  specific  therapy  by 
means  of  tuberculin  should  be  tried,  if  the  daily  maximum  temperature  is  # 
not  above  99.5°  F.  or  100°  F.  It  is  especially  advisable  in  mediastinal 
gland  tuberculosis,  because  ordinarily  surgical  interference  is  seldom 
justified.  The  dose  to  bo  used  must  be  very  carefully  determined  on 
account  of  the  well-known  great  difference  in  susceptibility  to  tuberculin. 
As  little  as  0.00001  mg.  may  be  sufficient  to  cause  a  reaction,  and,  although 
reactions  occur  less  easily  than  in  pulmonary  tuberculosis,  violent  ones  are 
certainly  to  be  avoided.  Whether  Wright’s  method  of  employing  very 
small  doses,  insufficient  to  cause  a  reaction,  and  increasing  them  but  little, 
or  the  German  method  of  beginning  with  small  doses  and  increasing  them 
considerably  is  most  desirable  is  an  open  question.  Good  results  have  been 
obtained  by  both  methods.  The  frequency  with  which  tuberculin  should 
be  given  is  also  a  question  open  to  discussion — certainly  not  more  than 
twice  a  week.  The  value  of  the  opsonic  index,  unless  carried  out  by  one 
constantly  doing  the  work  and  skilled  in  the  technic,  is  dubious.  The 
practitioner  with  ordinary  resources  had  better  depend  on  the  vital  signs 
and  the  general  condition  of  the  patient.  The  variety  of  tuberculin  to  be 
used  is  a  matter  of  opinion.  Many  consider  the  old  tuberculin  as  valuable 
as  its  successors.  Some  use  bacillin-emulsion,  which  is  less  toxic. 

L.  Brown  advises  a  mixture  of  equal  parts  of  bacillin-emulsion  (B.  E.) 
and  broth  filtrate  (B.  F.).  In  the  administration  of  tuberculin  it  should 
be  diluted  with  0.25  per  cent  carbolic  acid  in  normal  saline.  The  dilutions 
deteriorate  after  a  couple  of  weeks.  In  order  to  insure  accuracy  a  regular 
tuberculin  syringe  should  be  used,  the  needle  should  be  small  and  sharp, 
and  the  injection  should  be  introduced  beneath  the  skin  of  the  inter  scapular 
region.  No  skin  preparation  except  cleansing  with  alcohol  or  the  applica¬ 
tion  of  iodin  is  necessary. 

Symptomatic  Treatment. — Symptomatic  treatment  may  be  necessary 
in  some  patients.  Fever  should  be  combated  by  bathing.  A  salt  sponge 
(5  per  cent  salt)  at  90°  F.  may  be  given  at  night,  and  can  with  advantage 
be  followed  by  an  alcohol  rub.  If  the  temperature  is  not  reduced  a  cold 
pack  to  the  trunk  is  advisable. 

Some  authors  advise  the  reduction  of  fever  by  drugs,  such  as  aspirin  or 
novaspirin,  lactophenin,  or  pyramidon.  All  of  these  are  unsuitable  for 
continuous  use,  and,  if  lactophenin  or  pyramidon  are  given,  their  effect  on 
the  heart  and  blood  should  be  remembered. 

Dyspnea,  if  urgent,  must  be  treated  as  in  other  mediastinal  tumors. 
Tracheotomy  with  passage  of  a  tube  beyond  the  obstruction  is  justifiable 
as  a  temporary  procedure  at  times.  Inhalations  of  oxygen  and  the  use  of 
the  various  sedatives  mentioned  under  mediastinal  tumors  may  be  tried. 
Dysphagia  may  be  temporarily  relieved  by  the  passage  of  sounds,  but  this 
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is  a  questionable  procedure,  as  rupture  of  a  softened  gland  may  occur.  It 
is  in  cases  with  urgent  dyspnea  or  severe  dysphagia  that  radical  operations 
should  be  considered. 


INDURATIVE  MEDIASTIN OPERIC ARDITIS 

Up  to  a  few  years  ago  the  treatment  of  mediastinopericarditis  was 
the  treatment  of  valvular  heart  diseases,  for  the  effect  of  binding  the  heart 
to  the  anterior  chest  wall  and  the  surrounding  structures  is,  in  the  long 
run,  to  cause  failure  of  compensation,  demanding  the  usual  treatment  for 
this  condition  (see  Chronic  Myocardial  Insufficiency,  p.  227). 

Surgical  Treatment. — The  introduction  by  Brauer  in  1902  of  the 
operation,  termed  by  him  “cardiolysis,”  opened  a  new  field  in  the  treatment 
of  mediastinopericarditis.  Reasoning  from  the  point  of  view  that  it  was 
the  rigid  chest  wall  which  was  mainly  responsible  for  the  extra  work 
thrown  upon  the  heart  muscle,  Brauer  suggested  resection  of  a  portion  of 
the  chest  wall  overlying  the  heart,  with  the  idea  that  the  greater  freedom 
of  action  thus  obtained  would  lead  to  improvement  in  the  cardiac  muscula¬ 
ture.  This  hope  has,  in  the  limited  number  of  cases  so  far  operated  upon, 
been  realized  to  a  considerable  extent. 

According  to  Brauer  and  others  who  have  had  success  with  the  opera¬ 
tion,  the  procedure  should  only  be  attempted  if  the  heart  still  shows  evi¬ 
dence  of  a  good  degree  of  competency.  If  there  are  a  well-marked  systolic 
retraction,  a  diastolic  shock,  and  general  indications  that  the  break  in 
compensation  has  not  reached  an  advanced  stage,  the  operation  is 
permissible. 

The  name  “cardiolysis”  gives  altogether  a  false  impression  of  the 
gravity  of  the  operation,  even  to  the  professional  mind,  inasmuch  as  it 
indicates  actual  manipulation  of  the  heart  itself.  As  a  matter  of  fact,  the 
operation  is  not  much  more  complicated  than  the  ordinary  operation  for 
empyema,  and,  of  more  than  20  cases  now  reported,  only  1  has  resulted 
in  death  directly  referable  to  the  operation.  The  term  “precordial  tho- 
racolysis”  is  preferable,  we  think,  to  cardiolysis,  or  perhaps  “precordial 
thoracostomy”  would  be  even  better. 

Technic. — The  technic  of  the  operation  now  varies  slightly  from  that 
originally  proposed  by  Brauer,  but  is  essentially  unchanged.  The  opera¬ 
tion  can  be  easily  done  under  local  anesthesia  in  cases  in  which  a  general 
anesthetic  is  contra-indicated.  A  semilunar  flap  with  its  convexity  toward 
the  median  line  is  made  to  the  left  of  the  sternum  in  such  a  position  that 
the  costal  cartilages  and  the  adjoining  parts  of  the  third,  fourth,  and  fifth 
ribs  may  be  exposed.  The  flap  should,  of  course,  include  all  the  soft  parts 
down  to  the  bone,  and  should  permit  the  exposure  of  at  least  10  or  12 
cm.  of  the  cartilages  and  ribs  mentioned.  It  is  now  considered  suffi- 
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cient  to  remove  subperiosteally  from  6  to  10  cm.  of  each  of  the  third, 
fourth,  and  fifth  costal  cartilages  and  adjoining  ribs.  Bleeding  is  then 
controlled  and  the  flap  is  replaced.  The  procedure  is,  therefore,  a  very 
simple  one  as  now  advised,  and  differs  from  some  operations  previously 
done  in  that  no  attempt  is  made  to  remove  any  portion  of  the  sternum, 
and  removal  of  the  perichondrium  and  periosteum  is  not  considered 
necessary.  While  technically  new  bone  might  result  with  the  periosteum 
left  behind,  the  experience  gained  from  Konig’s  case  shows  that  the  amount 
of  bone  formed  has  no  deleterious  effect;  on  the  other  hand,  removal  of 
the  periosteum  adds  greatly  to  the  difficulty  of  the  operation,  increases  the 
likelihood  of  shock,  and  adds  the  danger  of  injury  to  the  heart  and  perfora¬ 
tion  of  the  pleural  cavity.  Inasmuch  as  the  operation  has  been  performed 
in  a  number  of  cases  in  which  indurative  mediastinopericarditis  was  not 
present,  the  suggestion  of  William  MacKenzie,  that  a  portion  of  the  fifth 
rib  be  removed  first  to  form  an  exploratory  opening,  is  worth  considering. 
As  this  author  points  out,  if  we  are  unable  to  feel  the  intrapleural  area 
through  such  an  opening  we  know  that  adhesions  exist. 

Results  of  Treatment. — The  results  of  the  operation  described  above 
are,  as  a  whole,  very  satisfactory.  In  some  cases  the  operation  has  been 
undertaken  at  a  period  when  the  damage  to  the  heart  muscle  was  too  great 
to  be  even  temporarily  repaired;  in  such  cases  failure  has  naturally  re¬ 
sulted.  Of  8  cases  collected  by  Roux-Berger  in  1910,  5  resulted  fatally. 
Of  these  1  was  not  mediastinopericarditis  and  2  were  also  suffering 
from  endocarditis  with  valve  leaks.  The  ultimate  results  in  many  patients 
cannot  be  followed  up  in  the  literature,  but  in  many  the  immediate  results 
were  very  striking ;  often  the  heart  became  more  regular  as  soon  as  the  ribs 
were  removed,  and  the  subjective  symptoms  diminished  markedly  a  few 
hours  after  the  operation.  Recession  of  the  signs  of  cardiac  incompetency 
in  remote  organs  took  place  more  gradually,  but  was  often  progressive,  and 
in  many  instances  the  patient  was  able  to  return  to  work  after  a  protracted 
invalidism  previous  to  the  operation.  Several  of  the  patients  remained  in 
good  condition  one  year  after  the  operation,  and  one  survived  as  long  as 
four  years,  and  died  of  miliary  tuberculosis.  The  operation  is,  of  course, 
of  no  value  if  the  adhesions  are  to  the  spinal  column  or  the  diaphragm. 
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DISEASES  OF  THE  PERICARDIUM 
Alexander  McPhedran  and  William  Eletcher  McPhedran 

History. — Before  taking  up  the  treatment  as  generally  practiced  at 
the  present  time  it  will  be  of  interest  and  of  no  little  advantage  to  look 
briefly  at  what  was  done  for  pericarditis  after  it  was  first  discovered  to  he 
a  distinct  disease. 

Its  earliest  treatment  is  well  presented  in  the  writings  of  Latham, 
Hew  Sydenham  Society  (1789  to  1874),  in  the  early  part  of  last  century, 
and,  later,  by  those  of  Sir  Thomas  Watson. 

Bloodletting,  mercury,  and  opium  were  the  remedies  advised  in  all 
diseases  of  the  heart,  in  acute  rheumatic  fever,  and  in  fact,  in  all  other 
acute  infectious  illnesses.  “In  the  treatment  of  acute  rheumatism,  it 
might  he  laid  down  as  an  axiom  to  treat  the  rheumatism  and  let  the  joints 
take  care  of  themselves.  But  where  there  is  a  question  of  the  heart  being 
affected  it  is  the  latter  which  must  receive  attention.  Mercury  to  salivation 
is  indispensable  to  the  cure  of  every  case  of  pericarditis”  (Latham). 

His  pupil  and  successor,  Sir  Thomas  Watson,  regarded  the  disease  as 
one  of  great  importance  because  of  the  danger  of  speedy  death  from  the 
great  quantity  of  effusion  which  often  occurs.  Following  the  teaching 
of  his  time,  he  regarded  bleeding  as  the  most  potent  means  of  arresting 
the  disease.  This  was  the  view  of  the  most  distinguished  both  at  home 
and  on  the  Continent.  Bouillard  declared  that  by  the  bold  use  of  the  lancet 
it  is  possible  to  extinguish  the  inflammation  and  jugulate  or  slaughter  the 
disease  at  its  birth.  Watson  had  found  that  this  could  only  result  if  the 
copious  bleeding  were  done  before  the  to-and-fro  friction  sound  occurs, 
but  not  after.  But  he  thought  that,  even  after  the  to-and-fro  friction 
sound  is  heard  and  adhesions  are  beginning  to  form,  repeated  free  cupping 
of  the  precordium  may  do  good.  At  the  same  time  the  patient  was  to  he 
brought  under  the  influence  of  mercury  as  soon  as  possible,  that  the  gums 
might  swell  and  become  tender.  It  was  found,  unfortunately,  in  this  as 
in  other  diseases  that  the  system  frequently  resisted  with  great  obstinacy 
the  influence  of  mercury.  He  therefore  urged  that  calomel  should  be 
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given  in  frequently  repeated  doses,  guarded,  if  need  be,  by  opium  from 
the  first.  When  the  gums  began  to  rise  there  were  always  a  prompt  sub¬ 
sidence  of  distress  and  mitigation  of  the  symptoms — less  pain,  less  palpi¬ 
tation,  and  less  dyspnea. 

In  cases  with  high  temperature  and  dry  skin,  tartar  emetic,  gr.  %  to 

(0.01  to  0.15  gm.),  was  given,  to  cause  free  perspiration.  If  the  pulse 
was  strong  and  full  a  large  blister  was  applied  to  the  precordium. 

It  was  soon  recognized  that  this  heroic  treatment  should  be  reserved 
for  the  plethoric  and  vigorous  patients,  and  that  the  debilitated  should  be 
treated  much  less  vigorously.  This  led  in  time  to  the  recognition  of  the 
fact  that  “many  seem  to  recover  under  any  treatment,  or  even  with  none  at 
all”  (Watson).  It  is  remarkable  how  keenly  alive  at  this  early  period 
these  master  minds  were  to  the  danger  of  future  adhesions  in  all  cases  of 
pericarditis.  They  warned  against  being  too  sanguine  as  to  permanency 
of  recovery,  as  months  or  even  years  may  elapse  before  secondary  effects 
are  evident.  “No  medium  between  complete  cure  and  sudden  death” 
(Latham).  How  confident  they  were  of  the  efficacy  of  their  heroic  treat¬ 
ment  is  shown  by  Watson’s  faith  in  it.  “I  am  of  opinion  that  by  the 
cautious  employment  of  the  lancet  and  leeches,  and  by  early  and  unshrink¬ 
ing  use  of  mercury,  the  mischief  may  be  greatly  limited  and  the  consecu¬ 
tive  changes  staved  off  to  a  distant  period.”  And  yet  he  recognized  that 
many  cases  of  pericarditis  recovered  “under  any  treatment  or  with  none.” 


PERICARDITIS 

Prophylaxis. — As  acute  rheumatic  fever  is  much  the  most  common 
cause  of  pericarditis,  it  is  evident  that  when  once  an  attack  of  this  infec¬ 
tious  illness  of  unknown  etiology  has  occurred  in  a  child,  the  utmost  care 
should  be  exercised  to  prevent  a  recurrence.  Acute  rheumatic  fever  is  an 
acute  infectious  disease  of  unknown  etiology,  exhibiting  arthritis,  angina 
and  affection  of  the  heart.  Whilst  the  means  of  obtaining  information  as 
to  the  endocardium  and  pericardium  are  available  to  every  physician  em¬ 
ploying  the  ordinary  methods  of  physical  examination,  namely,  percussion 
and  auscultation,  it  is  for  some  unknown  reason  true  that  he  is  ever  apt 
to  ignore  the  vastly  more  important  myocardium.  The  importance  of 
bearing  in  mind,  at  all  times,  the  heart  muscle  is  a  matter  upon  which  too 
much  insistence  cannot  be  laid. 

Children  who  have  undergone  an  attack  of  acute  rheumatic  fever,  are 
not  only  likely  to  have  recurrences,  but  these  recurrences  are  likely  to  have 
associated  with  them  grave  evidences  of  cardiac  disability.  The  danger  of 
cardiac  infections  decreases  rapidly  as  the  child  grows  older,  and  at  all 
times  the  endocardium  is  more  apt  to  be  the  seat  of  the  disease  than  the 
pericardium.  Occasionally  one  finds  pericarditis  the  only,  as  it  may  be 
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the  first,  manifestation  of  an  attack  of  rheumatism  in  a  child.  But  when 
rheumatism  or  chorea  has  occurred  once,  even  if  the  attack  is  very  slight, 
the  physician  must  use  every  effort  to  prevent  recurrence  of  the  attack  by 
a  careful  examination  of  the  gateway  of  infection — the  tonsil.  It  is  not 
enough  to  decide  that  because  the  tonsils  are  not  so  hypertrophied  as  to 
meet  in  the  center  line  they  are  not  at  fault.  Care  should  be  taken  to  have 
the  examination  of  this  portal  of  infection  thorough.  The  glands  of  the 
neck  are  often  an  excellent  guide,  for  in  the  case  of  chronic  infection  of 
the  tonsils  drained  by  them,  they  are  to  he  found  enlarged,  perhaps  tender, 
and  becoming  more  normal  as  one  approaches  the  clavicle.  Dysphagia  in 
an  infection  of  the  upper  respiratory  system  is  the  most  important  factor 
in  the  history.  As  the  individual  swallows,  the  anterior  and  posterior 
pillars  are  approximated,  and  so  pain  is  experienced  in  the  inflamed 
tonsil.  On  examination,  it  is  often  found  that  there  are  abnormal  vessels 
running  over  the  surface,  and  that  on  pressure  over  the  anterior  pillar,  a 
quantity  of  liquid  pus  is  evacuated  from  the  crypts  or  from  the  sinus  be¬ 
tween  the  anterior  pillar  and  the  tonsil. 

Much  mischief  often  comes  from  small,  deep-set  tonsils,  whose  crypts 
are  plugged  with  mucus  and  degenerating  epithelial  cells.  These  are  very 
apt  to  become  infected  or  to  he  subacute  infected  areas  at  all  times.  The 
tonsils  should  he  examined  by  probing  the  crypts  while  pressure  is  at  the 
same  time  applied  outside  on  the  neck.  Any  tonsil  that  is  the  seat  of 
chronic  inflammatory  change  should  be  removed,  not  amputated  by  a 
guillotine,  but  dissected  out.  Too  much  attention  cannot  be  devoted  to 
this  almost  universal  point  of  infection  in  the  rheumatic  child.  Similarly, 
all  local  areas  of  infection  from  which  possible  pericarditis  might  arise  are 
to  be  treated  carefully.  The  need  for  such  precautions  will,  of  course,  be 
greater  if  former  attacks  of  pericarditis  have  occurred.  It  is  doubtful  if 
an  attack  of  pericarditis  can  actually  be  prevented,  but  diseases  of  which 
pericarditis  is  a  part  or  complication  are  well  within  the  bounds  of  pre¬ 
ventive  medicine. 

In  the  mildest  attack  of  acute  rheumatic  fever,  even  when  there  is  only 
a  slight  “growing  pain/’  the  child  should  be  put  to  bed.  Hot  only  the 
rest,  hut  the  warmth  to  be  had  in  bed,  may  prevent,  or,  at  least,  moderate, 
the  severity  of  the  attack.  At  the  same  time,  the  heart  beats  less  rapidly, 
and  so  the  liability  of  extension  of  the  rheumatic  process  to  the  cardiac 
structures  is  reduced  materially.  The  rheumatic  fever  should  be  ener¬ 
getically  treated  so  that  as  early  a  recovery  as  possible  may  be  expected. 
Once  the  heart  has  been  affected  its  resistance  to  a  new  infection  is  reduced, 
and  so  new  attacks  occur  the  more  readily. 

The  prophylaxis  of  pericarditis,  then,  depends  in  acute  rheumatic 
fever,  as  in  other  diseases,  on  a  preservation  of  the  bodily  health.  Should 
any  disease  occur,  by  keeping  the  patient  quiet  both  bodily  and  mentally, 
there  will  be  less  danger  of  pericardial  involvement. 
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Treatment. — In  all  cases  of  acute  rheumatic  fever  and  other  infectious 
illnesses,  the  physician’s  attention  will  he  drawn  more  particularly  to  the 
heart,  and  so  to  the  pericardium,  by  increased  pulse  rate  while  at  rest, 
with  a  further  disturbance  upon  movement  and  dypsnea.  These  it  must 
he  remembered  are  the  symptoms  of  myocardial  insufficiency.  When  there 
is  pericarditis  present,  one  would  expect  to  find  precordial  distress,  and 
possibly  a  to-and-fro  friction  rub.  Then  absolute  rest  in  bed  should  be 
enjoined.  Probably  the  hope  of  mitigating,  if  not  preventing,  an  attack 
is  vain  in  most  cases  presenting  such  premonitory  symptoms.  The  pa¬ 
tient  should  be  supported  comfortably  on  pillows.  He  will  probably  be 


Fig.  1. — The  Gatch  Bed. 


more  comfortable  semirecumbent  on  the  left  side,  hut  his  comfort  and 
lack  of  dyspnea  must  be  the  best  indications  of  the  excellence  of  this 
position.  The  bed  should  he  firm  and  narrow,  so  that  the  patient  may  he 
easily  moved  by  the  nurse  or  attendant.  The  use  of  a  double  inclined 
plane,  such  as  is  used  in  surgical  beds  for  the  maintenance  of  the  Fowler 
position,  will  he  of  very  considerable  comfort  and  benefit  to  the  patient. 
The  hack  may  he  raised  at  will  to  any  height  desired.  Such  a  bed  as 
described  by  Gatch  is  in  the  writers’  experience  excellent.  He  should  not 
be  permitted  to  stir  for  food,  voiding  of  urine,  or  movement  of  the  bowels. 
This  position  in  bed  should  he  maintained  until  the  acute  symptoms  have 
subsided  and  until  the  circulation  is  efficient,  and  the  heart  not  unduly 
accelerated  on  getting  up  for  short  increasing  periods  of  time.  Sir 
William  Gull  once  went  to  see  a  patient  with  an  old  house  officer.  The  man 
had  a  pericarditis,  which  the  physician  had  not  recognized.  He  was 
expressing  his  chagrin  at  the  oversight  to  his  old  chief  when  the  latter 
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patted  him  on  the  shoulder  and  said:  “Never  mind,  my  lad;  had  you 
recognized  it,  you  might  have  treated  it.” 

This  sums  up  the  treatment  of  the  mild  cases  of  pericarditis. 

In  cases  in  which  some  or  all  of  the  physical  signs  of  pericarditis  are 
found  on  careful  repeated  examinations,  it  has  been  said  that  moderate 
movements  by  the  patient  should  be  permitted,  as  they  aid  in  preventing 
adhesions  by  causing  the  heart  to  alter  its  position  with  each  new  posture. 
This  is  a  doubtful  inference,  and  in  any  case  the  benefits  from  it  must 
be  too  slight  for  it  to  be  wise  to  run  the  risk  of  other  dangers  for  the 
doubtful  good  to  be  gained.  In  cases  in  which  the  weakness,  disturbed 
action  of  the  heart,  and  increase  in  the  area  of  precordial  dulness  make  it 
probable  that  there  is  considerable  myocarditis  and  some  effusion,  com¬ 
plete  rest  is  of  the  utmost  importance,  as  sudden  movements,  especially 
changing  to  the  erect  posture,  may  cause  faintness  or  even  a  fatal  collapse. 
Here  the  symptoms  are  due  to  the  myocarditis.  It  has  been  suggested 
that  the  action  of  the  heart  may  be  inhibited  by  the  inflammation  of  its 
serous  covering  just  as  is  the  case  with  the  intestine  in  peritonitis.  This 
is  very  doubtful,  for  in  fatal  cases  the  cardiac  muscle  is  always  found  to 
be  profoundly  affected.  So  constantly  is  this  the  case  that  it  is  doubtful 
if  even  large  effusions  can  do  more  than  hamper  the  action  of  a  moderately 
diseased  heart  muscle,  but  the  hampering  might  be  sufficient  to  turn  the 
scale  if  the  myocardium  were  severely,  although  not  fatally,  damaged.  If 
there  is  cough  it  should  be  subdued  by  repeated  doses  of  codein,  gr.  % 
(0.0515  gm.),  and  heroin,  gr.  1/12  (0.005  gm.).  There  should  be  no 
straining  at  stool.  To  secure  a  soft  and  easy  motion  a  plain  enema  may 
suffice ;  if  not,  some  mild  laxative,  such  as  sulphur,  olive  oil ;  or,  if  a  more 
active  drug  is  needed,  compound  licorice  powder.  Castor  oil  answers  well, 
and  is  more  effective,  but  should  not  be  given  if  the  stomach  is  irritable, 
as  the  excitement  of  the  heart’s  action  by  vomiting  should  be  avoided. 
It  is  highly  probable  in  view  of  the  fact  that  the  patient  is  taking  a  light 
diet  without  much  residue  available  for  colonic  irritation,  and  so  for 
natural  movements,  that  less  disturbance  will  be  caused  by  an  enema. 
Here  there  is  only  one  disturbance  while  with  the  most  carefully  judged 
cathartics  there  may  be  several. 

Diet  in  Acute  Pericarditis. — In  mild  cases  the  patient  may  have 
whatever  he  desires,  with  no  restriction,  except  as  to  the  amount  of  fluid. 
In  the  more  severe  cases  it  is  of  greater  importance  that  the  food  should 
be  attractively  prepared,  and  always  given  in  small  quantities.  This 
method  of  feeding  prevents  overloading  of  the  stomach  with  the  distressing 
cardiac  symptoms  arising  therefrom.  In  addition,  one  must  remember 
that  the  stomach  is  liable  to  rebel  against  the  quantities  of  salicylates  which 
the  medical  attendant  will  use  in  the  treatment  of  the  common  rheumatic 
form  of  this  disease.  The  diet  should  be  simply  and  easily  cooked  (for 
great  demands  are  to  be  made  upon  the  household)  and  soft,  so  as  to  be 
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easily  digested  as  well  as  to  avoid  irritation  to  the  inflamed  tonsils.  There 
should  not  be  too  much  residue  for  bowel  evacuation.  While  soft,  the 
nourishment  must  be  fairly  concentrated,  since  highly  diluted  food  means 
the  .introduction  of  a  large  amount  of  water.  This  tends  to  increase  the 
work  of  the  heart  and  also  provides  fluid  for  a  possible  or  existing  effusion. 
For  this  reason  a  wholly  milk  diet  is  inadvisable.  Soft-cooked  eggs,  soft 
toast,  scraped  beef  done  into  balls  with  a  little  butter  and  broiled  are 
valuable  additions.  Kephir  and  koumiss  are  of  particular  use,  because 
they  are  easily  digested,  and  on  account  of  the  lactic  acid  bacilli  (of  which 
they  are  cultures)  are  good  antidotes  to  meteorism.  It  will  be  advanta¬ 
geous  to  increase  the  nutritive  value  of  the  milk  by  the  addition  of  cream, 
and  of  the  milk  and  kephir  by  the  addition  of  lactose — say,  3i  (gm.  4) 
with  each  feeding.  It  is  tasteless,  high  in  nutritive  value,  and  shows  slight 
tendency  to  fermentative  changes.  The  milk  can  be  given  as  cocoa  or  in 
•the  form  of  soups,  flavored,  if  desired,  with  vegetables,  or  it  might  be 
advantageous  to  give  gruels  of  well-cooked  oatmeal,  with  cream,  to  replace 
one  of  the  milk  feedings.  The  eggs  are  best  cooked  by  placing  them  in  a 
warm  bowl,  covering  them  with  boiling  water,  and  letting  them  stand 
covered  for  five  minutes.  A  small  amount  of  seasoning  is  permissible,  but, 
while  the  whole  problem  of  exudation  and  edema  in  relation  to  salt  intake 
is  under  investigation,  much  salt  should  not  be  allowed.  The  number  of 
calories  in  this  diet  is  quite  sufficient  to  maintain  the  body  for  some  time 
in  bed,  and  as  the  patient  progresses  the  diet  may  be  increased.  But  for 
some  little  time  the  administration  of  frequent  small  meals — say  five  per 
day — will  save  the  heart  a  great  deal  of  unnecessary  work,  because  there 
will  be  easier  digestion  and  less  danger  of  distention  of  the  stomach  and 
intestines. 

The  following  table  would  be  satisfactory  for  some  time.  The  milk 
items  might  well  be  given  as  milk  soups,  because  there  is  the  danger  of 
the  patient  rebelling  against  a  monotonous  dietary.  The  fluids  total  1,400 
c.c.,  and  there  is  ample  room  here  for  about  200  or  300  c.c.,  that  is,  §vi,  of 
water,  which  had  best  be  given  between  feedings  or  in  sips  of  cracked  ice. 
To  allay  the  thirst  a  trace  of  lemon  juice  might  be  added,  but  due  regard 
must  be  paid  the  alkaline  treatment  secured  through  the  copious  doses  of 
the  bicarbonate  of  soda.  To  give  water  more  freely  would  tend  to  dilate 
the  stomach  and  increase  the  probability  of  effusion. 

Diet — 

7  A.  M. — Milk.  200  c.c.  Jvii. 

Cream.  50  c.c.  Jii. 

Lactose.  4  gm.  5i. 

9  A.  M. — Soft  eggs.  2. 

Toast.  2  pieces,  10  to  15  gm.  each. 

11  A.  M. — Kephir.  200  c.c.  ^vii. 

Lactose.  4  gm.  3i. 


PERICARDITIS 


193 


1  P.  M. — Scraped  beef.  50  gm.  Jii. 

Toast.  2  pieces. 

Custard  made  of:  milk,  200  c.c.,  §vii;  eggs,  2;  sugar,  4 
gm.,  3i. 

3  P.  M. — Kephir.  200  c.c.  Jvii. 

Lactose.  4  gm.  3i. 

5  P.  M. — Soft  eggs.  2. 

Soft  toast.  2  pieces. 

Milk.  100  c.c.  ^iiiss. 

Lactose.  4  gm.  3i. 

7  P.  M. — Kephir.  200  c.c.  ^vii. 

Lactose.  4  gm.  3i. 

9  P.  M. — Milk.  200  c.c.  5vii* 

Cream.  50  c.c.  %ii. 

Lactose.  4  gm.  5i. 


Totals:  Milk  +  Kephir, 

1,300  c.c. 

Calories 
=  884 

Cream 

100  c.c. 

=  250 

Lactose 

28  gm. 

=  106 

Scraped  beef 

50  gm. 

=  100 

Eggs 

6 

=  450 

Bread 

12  gm. 

=  40 

1,830 

Local  Treatment. — The  application  of  cold  to  the  surface  over  the 
heart  is,  as  a  rule,  the  most  effective  local  treatment.  In  recent  years  the 
local  use  of  ice  in  deep-seated  inflammations  has  become  more  and  more 
general.  When  it  first  came  into  use  it  aroused  much  prejudice.  It  was 
regarded  as  unpleasant  and  likely  not  only  to  increase  pain,  but  also  to 
cause  extension  of  the  inflammation.  Experience  has  proved  that,  these 
fears  are  groundless  and  that,  on  the  contrary,  the  pain  is  usually  relieved, 
and  the  inflammation  lessened  or  even  arrested.  Ice  produces  both  of  these 
results  with  much  more  certainty  than  hot  poultices,  and  is  much  cleaner. 
The  ice-bag  offers,  as  a  rule,  the  most  convenient  means  of  applying  cold. 
It  may  be  applied  directly  to  the  surface  of  the  precordium.  If  the  direct 
application  is  too  severe  the  bag  may  be  wrapped  in  a  flannel  cover  or  have 
a  piece  of  flannel  placed  under  the  ice-bag.  In  this  manner  the  cold  can  be 
tempered,  and  as  the  surface  becomes  accustomed  to  it  the  flannel  may 
be  removed.  In  cases  in  which  it  is  inadvisable  to  apply  extreme  cold,  as 
in  children  and  old  people  with  feeble  circulation,  Leiter’s  tubing  may  be 
substituted  and  the  water  used  gradually  lowered  in  temperature  to  any 
desired  degree.  In  all  cases,  especially  where  there  is  precordial  distress 
or  oppression,  it  will  be  well  to  have  the  bedclothes  raised  on  a  cradle. 
The  ice-bag  or  Leiter’s  tubing  may  be  suspended  from  this  so  as  to  take  all 
possible  weight  off  the  sensitive  region. 

We  do  not  know  how  cold  produces  the  effect.  Probably  it  acts  by 
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causing  contraction  of  the  arterioles  of  the  parts  in  relation  to  the  surface 
to  which  it  is  applied.  It  may  stimulate  the  vasoconstrictor  nerve  or 
possibly  the  muscular  walls  of  the  vessels  themselves.  For  example,  dip¬ 
ping  the  hand  in  cold  water  causes  actual  diminution  in  size  of  the  radial 
artery.  That  is,  the  area  to  be  supplied  with  blood  can  control,  by  its 
sensory  stimuli,  the  amount  of  blood  brought  to  the  area.  Sir  Lauder 
Brunton  has  shown  that  ice  applied  over  the  sternum  of  rabbits  causes 
blanching  of  the  bronchial  mucous  membrane,  and  that,  if  the  cold  is  con¬ 
tinued,  the  vessels  dilate  and  the  membrane  becomes  hyperemic.  Remis¬ 
sion  of  the  cold  application  causes  a  new  vasoconstriction  and  blanching. 
Until  the  mode  of  action  is  proved  by  investigation,  we  must  rest  content 
with  theories. 

Local  bloodletting  may  be  resorted  to  wTith  benefit,  especially  in  the 
robust.  It  is  best  done  by  applying  eight  to  ten  or  more  leeches  over 
the  cardiac  area,  and  after  their  removal  the  bleeding  may  be  encouraged 
by  warm  fomentations.  This  procedure  usually  relieves  pain,  and  often 
probably  lessens  the  tension  in  the  chambers  of  the  heart  when  they  are 
overdistended.  The  abstraction  of  blood  must  have  some  direct  influence 
on  the  distention  of  the  vessels  and  heart.  But  the  relief  cannot  be  wholly 
due  to  that ;  for,  if  so,  the  application  of  a  bandage  around  the  thigh  tight 
enough  to  obstruct  the  venous  flow,  while  allowing  the  arterial  flow  to 
enter,  should  produce  greater  effect.  It  seems  reasonable  to  infer  that  the 
irritation  of  the  leeching  should  cause  reflex  contraction  of  the  distended 
vessels  of  the  pericardium.  This  would  cause  more  rapid  flow  of  blood, 
that  is,  a  better  circulation,  the  pain  being  relieved  by  the  lessening  of 
pressure  of  the  distended  vessels  on  the  nerve  terminals  and  the  increased 
force  of  blood  flow  aiding  the  heart  to  expel  its  contents  into  the  pulmonary 
vessels. 

Blisters  to  the  precordium  is  an  old  method  of  treatment  for  the  relief 
of  pain  and  distress,  but  it  is  little  resorted  to  now.  It  is  more  severe  and 
not  more  successful  than  are  the  means  above  described.  Some,  however, 
prefer  the  application  of  a  series  of  small  blisters  which  are  allowed  to 
heal  up  rapidly.  Their  action  must  be  due  to  the  effect  of  the  irritation 
of  the  surface  on  the  vessels  of  the  pericardium.  Their  use  in  effusion, 
which  is  slow  in  absorption,  may  be  wise,  because  in  some  cases  their 
application  is  rapidly  followed  by  removal  of  the  fluid.1 

Drugs. — Of  drugs  we  have  none  that  are  specific  in  pericarditis. 
Bleeding,  mercury,  and  opium,  the  sheet-anchors  of  the  practice  of  our 
forefathers,  having  failed  to  cure,  or  even  probably  to  affect  favorably  the 
course  of  the  disease,  have  long  fallen  into  disuse.  As  the  acute  form  of 
pericarditis  is  but  one  of  the  local  manifestations  of  a  general  disease,  we 

1  The  galvanocautery  or  Paquelin  cautery  has  been  recommended.  If  counter¬ 
irritation  is  indicated  at  all,  it  can  be  applied  in  this  way  with  an  amount  of  pre¬ 
cision  impossible  in  any  other  way. — Editor. 
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should  endeavor  to  control  the  local  through  treatment  of  the  disease  on 
which  it  depends.  The  majority  of  cases  are  due  to  rheumatic  infections; 
of  the  remainder  most  are  due  to  grave  forms  of  septic  infections  as  pneu¬ 
monia  and  septicemia.  Drugs  are  of  little  if  any  avail. 

For  the  treatment  of  acute  rheumatic  fever  we  have  in  the  salicylates 
a  drug  which  is,  if  not  a  specific,  at  least  one  that  has  marked  influence  on 
its  development  and  course.  It  is  necessary  to  give  it  sufficiently  freely  to 
bring  the  system  under  its  full  influence  as  soon  as  possible,  that  is,  until 
it  produces  slight  toxic  effects  as  shown  by  tinnitus  aurium. 

I  am  strongly  of  the  .opinion  that  the  quantity  usually  given  is  not 
adequate  for  the  purpose  in  view — the  arrest  of  the  disease  if  possible,  and, 
if  not,  the  mitigation  of  its  progress.  For  this  purpose  about  20  gr.  (gm. 
1.3)  of  sodium  salicylate  given  every  two  hours  will  be  required  to  act 
promptly;  or  even  40  to  60  gr.  (gm.  2.6  to  4)  as  a  first  dose  and  followed 
by  the  smaller  quantity. 

Unfortunately,  salicylates  frequently  irritate  the  stomach  and  cause 
vomiting ;  this  effect  is  probably  due  in  most  instances  to  the  breaking  up 
of  the  salt.  Vomiting,  even  nausea,  does  grave  injury  to  a  patient  whose 
heart  requires  the  greatest  possible  rest.  To  prevent  the  setting  free  of 
salicylic  acid,  30  to  40  gr.  (2.0  to  2.6  gm.)  of  bicarbonate  of  soda  should  be 
added  to  each  dose  of  the  salicylate,  or  potassium  citrate  may  be  used  in¬ 
stead;  bicarbonate  is  a  useful  addition  in  the  treatment  of  acute  rheu¬ 
matic  fever.  The  earlier  such  treatment  is  begun  in  the  rheumatic  attack 
the  more  likely  is  it  to  prevent  infection  of  any  of  the  structures  of  the 
heart.  After  the  heart  has  become  infected  the  administration  of  the 
salicylates  is  regarded  by  many  able  observers  as,  in  the  first,  place,  being 
without  value  because  they  exercise  no  influence  on  the  cardiac  infection, 
and,  in  the  second  place,  dangerous  from  their  depressing  effect  on  its 
action,  since  in  every  case  the  myocardium  is  infected  and  therefore  liable 
to  dangerous  depression.  It  is  doubtless  true  that  the  salicylates  fail  to 
influence  the  progress  of  some  cases  of  pericarditis,  just  as  they  unfortu¬ 
nately  fail  in  not  a  few  cases  of  polyarthritis.  Possibly  this  failure  is 
because  the  infection  in  these  cases  is  not  rheumatic  and  so  not  amenable 
to  salicylate  treatment.  Then  the  more  frequent  failures  in  cardiac  infec¬ 
tions  may  be  due  to  the  partial  withholding  of  the  salicylates  on  account  of 
the  fear  of  dangerous  depression  of  the  heart,  a  fear  that  I  have  not  in  my 
experience  seen  to  rest  on  good  grounds.  Only  pure  salicylates  should  be 
given.  The  natural  is  usually  best  tolerated  and  least  likely  to  cause 
vomiting.  Salicin,  much  used  in  England  instead  of  the  salicylate,  is 
found  less  effective,  probably  because  less  soluble. 

Sodium  cacodylate,  0.18  gm.  (3  gr.),  hypodermically  administered, 
has  been  used  by  many  for  acute  rheumatic  fever  for  many  years.  It  is 
said  to  be  advantageous  particularly when  the  disease  is  severe  enough  to 
cause  such  reactions  as  pericarditis.  I  have  not  been  impressed  favorably 
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with  the  effects  and  feel  that  the  results  so  obtained  have  not  been  so  good 
as  those  with  salicylate  treatment. 

As  in  acute  rheumatic  fever  so  here  the  treatment  should  be  con¬ 
tinued  for  some  days  after  both  symptoms  and  signs  of  pericarditis  have 
been  lessened  or  disappeared.  It  is  better  to  continue  the  salicylates  for 
too  long  than  for  too  short  a  time. 

Other  treatment  is  not  commonly  required  in  pericarditis.  The  ice-bag 
usually  relieves  the  pain  and  distress,  and  aids  in  reducing  the  fever, 
which,  however,  is  rarely  high.  If  the  ice-bag,  for  any  reason,  is  not  well 
borne,  it  may  be  necessary  to  replace  it  with  hot  applications.  These  some¬ 
times  give  the  patient  greater  relief  than  cold,  just  as  they  do  occasionally 
in  pleurisy.  Unfortunately  they  excite  the  action  of  the  heart  and  their 
use  should  therefore  be  avoided  if  possible.  If  the  pain  continues,  small 
doses  of  opium,  as  in  Dover’s  powder,  gr.  1  to  5  (gm.  0.06  to  0.3), 
according  to  the  symptoms  usually  suffice  to  give  relief  and,  at  the  same 
time,  quiet  the  irritability  of  the  patient.  If  the  action  of  the  heart  is 
irregular  and  tumultuous  and  the  fever  high,  quinin  in  3  to  5  gr.  (0.2  to 
0.3  gm.)  doses,  repeated  three  or  four  times  daily,  usually  does  much  good. 
In  nervous  patients  a  bromid  may  be  needed  and  usually  brings  the  needed 
quiet.  Veronal,  trional,  and  sulphonal  have  no  effect  upon  the  pain,  hence 
do  not  give  good  sleep.  Chloral  is  dangerous  because  of  the  unpleasant 
cardiac  symptoms  occasionally  following  its  use. 

Stimulants. — Persistent  disturbed  action  and  weakness  of  the  heart 
are  doubtless  due  in  all  cases  to  the  associated  myocarditis  and  require 
cardiac  stimulants  in  addition  to  the  greatest  repose.  Of  the  cardiac 
stimulants  digitalis  is  the  most  effective ;  it  should  be  given  early,  as  soon 
as  the  first  symptoms  of  disturbance  of  the  heart’s  functions  appear.  The  ■ 
object  of  the  digitalis  treatment  is  to  depress  the  rate  at  which  the  heart 
beats.  This  effect  is  best  obtained  when  fibrillation  of  the  auricles  exists. 
Then  the  circus  movement  of  the  auricular  musculature  is  broken  as  Lewis 
has  shown,  and  there  is  a  possibility  that  regular  rhythm  will  be  restored. 
This  is  followed  in  its  turn  by  lengthened  periods  of  diastole — the  phase 
of  the  heart  muscle  activity  when  it  rests,  renews  its  nourishment  and 
allows  the  blood  and  lymphatic  circulation  to  remove  the  waste  products. 
In  cases  in  which  there  have  been  chronic  affections  which  weaken  the 
heart,  as  valvular  lesions,  chronic  nephritis,  chronic  anemia,  etc.,  digitalis 
should  be  given  very  early,  before  the  heart  shows  any  symptoms  of 
disturbance.  Of  course,  due  regard  must  be  given  to  its  effect  on  the  pre¬ 
existing  chronic  affection.  If  chronic  degeneration  has  already  occurred 
in  the  wall  of  the  heart  from  the  old  disease,  the  additional  infection 
incident  to  pericarditis  may  cause  marked  irregularity  of  the  heart’s  action 
and  other  symptoms  of  failure  of  its  power.  In  such  cases  often  neither 
digitalis  nor  other  stimulant  steadies  or  relieves  the  symptoms.  Here 
morphin,  gr.  %  to  %  (0.008  to  0.015  gm.),  given  hypodermically  at 
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bedtime,  is  usually  followed  by  a  good  night’s  rest  and  much  steadier 
action  of  the  heart.  Should  this  dose  of  morphin  be  ineffectual  it  should 
be  repeated  every  half  hour  till  the  patient  secures  the  desired  effect. 
Morphin  by  inducing  mental  and  physical  rest  is  the  best  of  all  heart 
stimulants.  The  myocardium  so  rested  has  better  tone,  contracts  better 
and  so  carries  out  its  work.  Then  digitalis  will  have  full  effect  in  restoring 
the  efficiency  of  the  heart  as  far  as  that  is  possible. 

In  acute  cardiac  failure  with  collapse,  dyspnea,  and  much  precordial 
distress  associated  with  pericarditis,  strophanthin  given  intravenously 
may  give  prompt  relief.  In  a  man  of  fifty-five,  with  much  distress  the 
pulse  being  about  140  and  very  irregular  in  rhythm,  1  mg.  caused  the 
pulse  to  fall  to  75.  It  became  almost  regular,  and  was  followed  by  com¬ 
plete  relief  of  the  urgent  symptoms.  The  transition  was  almost  alarming 
to  the  physicians  ;  a  smaller  quantity  might  have  been  ample  for  relief, 
although  less  striking  in  its  effect. 

After  Treatment. — Convalescence  should  be  slow.  The  patient  can  be 
raised  to  a  sitting  posture  for  half  an  hour  each  day,  and  the  time 
gradually  increased.  Should  there  be  no  ill  results  he  can  stand  upright 
in  a  week  and  walk  a  few  steps.  During  this  period  careful  observation 
of  the  pulse  rate,  with  daily  inspection  of  the  apex  beat  and  cardiac  dul- 
ness,  will  determine  his  progress.  In  the  prevention  of  adhesions  a  good 
course  of  cardiac  exercises  with  the  observance  of  due  care  to  prevent 
strain  is  essential.  Various  courses  of  gymnastics  have  been  recommended 
and  are  discussed  under  the  head  of  Diseases  of  the  Myocardium.  The 
principal  feature  to  be  kept  in  mind  is  that  they  all  should  be  supervised 
by  a  physician.  Passive  movements  and,  above  all,  massage  are  of 
particular  benefit.  Such  exercises  should  be  carried  to  the  stage  of 
gentle  fatigue  only.  Carbonic  acid  baths  have  also  been  recommended — 
with  what  success  is  at  present  uncertain.  In  the  cases  where  there  has 
not  been  myocarditis  of  an  extensive  degree,  it  is  quite  within  the  hounds 
of  possibility  to  expect  a  complete  return  to  normal. 

Pericarditis  with  Effusion 

If  moderate  and  the  heart  shows  no  signs  of  embarrassment,  no  special 
treatment  is  required,  since,  as  a  rule,  the  effusion  soon  becomes  absorbed. 
The  patient  should  be  placed  in  bed  with  complete  rest,  so  as  to  relieve 
the  heart  of  work  as  far  as  possible.  If  the  effusion  increases  it  soon 
fills  the  pericardial  cavity  so  that  the  walls  of  the  heart  become  subjected 
to  positive  pressure.  This  would  soon  lead  to  compression  of  the  flaccid 
auricles,  •  and,  to  a  slight  extent,  lessen  the  dilating  force  of  the  ventricles, 
and  therefore  their  suction  power.  Such  a  condition  makes  the  heart’s 
work  inefficient,  and  is  therefore  characterized  by  a  degree  of  dyspnea, 
precordial  distress,  and  cyanosis  in  proportion  to  the  derangement  of 
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function.  Since  the  heart  is  unable  to  dilate  properly,  especially  the 
auricles,  to  receive  the  blood,  little,  if  any,  benefit  can  be  obtained  from 
the  administration  of  digitalis  or  other  cardiac  stimulants.  The  diuretics 
which  act  directly  on  the  kidneys,  such  as  caffein,  diuretin,  and  theocin- 
sodium  acetate,  may  increase  the  urinary  outflow  greatly  and  prove  of 
much  service.  At  the  same  time,  the  amount  of  liquid  taken  should  be 
reduced  to  as  low  a  quantity  as  the  patient  is  able  to  tolerate. 

Owing  to  the  debilitated  condition  of  the  heart  in  all  cases  of  peri¬ 
cardial  effusion,  due  to  the  myocarditis  as  well  as  the  hampering  of  its 
action  by  the  pressure  of  the  exudate,  no  treatment  which  in  any  way 
depresses  its  function  should  be  resorted  to ;  hence  diaphoresis,  by  hot 
baths  of  any  kind,  by  hot  packs,  and  by  pilocarpin,  is  a  dangerous  depres¬ 
sant,  and  not  permissible.  For  the  same  reason  we  should  not  attempt 
to  reduce  the  effusion  by  free  purgation. 

Paracentesis. — If,  after  due  trial  of  these  measures,  the  effusion  per¬ 
sists,  resort  should  be  had  to  paracentesis.  If  the  quantity  of  fluid  is  only 
moderate  and  not  increasing  perceptibly,  there  need  be  no  haste  to  remove 
it,  but,  if  large  and  increasing,  its  early  withdrawal  is  necessary,  especially 
if  the  heart  becomes  weak,  irregular,  and  its  contractions  increase  in 
frequency.  Under  such  circumstances  the  pressure  of  the  fluid  is  not 
only  obstructing  the  circulation  by  disturbing  the  action  of  the  heart,  but 
also  by  interfering  with  the  coronary  blood  supply.  The  diminished 
coronary  supply  favors  the  increase  of  the  degenerative  changes  in  the 
structures  of  the  heart,  present  in  greater  or  less  degree  in  all  cases  of 
pericarditis.  In  estimating  the  danger  from  the  presence  of  the  fluid, 
we  have  to  consider  three  aspects  of  the  matter:  first,  the  quantity  of  the 
fluid;  secondly,  the  rapidity  of  its  exudation;  and,  thirdly,  the  degree 
to  which  it  has  embarrassed  the  function  of  the  heart,  and  of  these 
the  third  gives  the  most  important  signals  of  danger  ;  since,  if  the  heart 
itself  is  much  damaged  in  its  muscular  structures,  the  pressure  of  a  very 
small  quantity  of  fluid  may  be  enough  to  disturb  its  function  dangerously. 

In  cases  of  moderate  effusion  and  moderate  disturbance  of  the  heart 
action,  we  may  content  ourselves  with  withdrawing  an  aspirating  syringe¬ 
ful  of  fluid  for  diagnostic  purposes.  Such  a  procedure  may  lead  to  the 
absorption  of  the  residue  similar  to  the  process  observed  in  pleuritic 
effusions.  There  being  no  urgent  symptoms  we  may  wait  a  few  days 
before  taking  further  steps.  Then,  if  there  is  no  improvement,  the  fluid 
should  be  removed  by  an  aspirator,  or  a  trocar  and  cannula,  to  which  is 
attached  a  long  tube  to  act  as  a  syphon.  The  needle  of  the  aspirator 
should  have  a  sheath  into  which  it  can  be  withdrawn  as  soon  as  the 
cavity  is  entered  in  order  to  prevent  the  heart  from  being  wounded.  If 
the  symptoms  have  been  urgent,  the  relief  following  the  removal  of  the 
fluid  is  very  striking  and  gratifying.  Paracentesis  of  the  pericardium 
was  first  proposed  by  Riolan  in  1649,  and  afterward  by  Senac  in  1794. 
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The  operation  was  very  slow  in  being  recognized  as  justifiable,  not  to  say 
advisable;  as  late  as  1870,  Billroth  characterized  it  as  a  prostitution  of 
surgical  skill.  Since  then  it  lias  come  to  he  recognized  as  the  only  efficient 
means  of  treatment  in  persistent  effusion,  and  as  imperative  in  all  cases 
in  which  the  exudate  at  all  disturbs  the  function  of  the  heart. 

The  operation  causes  only  moderate  pain,  and  therefore  the  danger 
of  general  anesthesia  should  in  no  case  be  incurred.  Local  anesthetics 
give  moderate  relief  and  serve  the  purpose  fairly  well.  Of  these  the 
infiltration  method  with  dilute  novocain  solution  is  preferable.  But 
freezing  the  area  with  ethyl  chlorid  or  even  the  degree  of  cold  obtained 
with  ether  or  ice  and  salt  will  serve  the  purpose  in  most  cases. 

Technic . — Various  sites  are  recommended  as  the  seat  of  puncture,  the 
difference  of  opinion  arising  chiefly  from  the  varying  views  as  to  the 
position  of  the  heart  in  the  distended  sac.  Being  of  greater  specific  gravity 
than  the  fluid,  it  was  formerly  taken  for  granted  that  the  heart  sank  to  the 
most  dependent  part,  that  is,  to  the  hack  in  the  recumbent  or  even  the  semi- 
recumbent  position,  the  fluid  filling  the  anterior  part  behind  the  precor¬ 
dial  surface.  Later  observations  have  shown  that  this  is  often  not  the 
case ;  that  in  many  cases  of  large  effusion  the  heart  lies  in  contact  with 
the  anterior  chest  wall,  or  nearly  so.  In  a  lad  of  twelve,  from  whose  peri¬ 
cardial  cavity  I  withdrew  over  1,000  c.c.  (35  ounces)  of  effusion  due  to 
tuberculous  disease,  the  heart  was  touched  by  the  sheathed  needle  almost 
as  soon  as  it  had  entered  the  cavity.  Many  similar  oases  have  been 
reported.  There  is  no  single  point  of  choice  which  is  preferable  or  even 
suitable  for  all  cases.  The  several  points  recommended,  beginning  to  the 
right,  are: 

1.  The  right  fifth  intercostal  space,  in  the  cardiohepatic  angle  into 
which  the  pericardium  forms  a  triangular  projection,  and  which  early 
becomes  filled  in  pericardial  effusion.  Rotch  has  been  especially  insistent 
on  the  advisability  of  selecting  this  site.  Puncture  has  also  been  advised 
in  the  third  and  fourth  right  intercostal  spaces  close  to  the  sternum. 

2.  The  angle  formed  by  the  ensiform  cartilage  and  the  left  costal 
margin.  This  is  the  site  preferred  by  many  of  the  leading  British  and 
American  writers^  It  was  suggested  by  Larrey  in  the  early  part  of  the 
last  century,  but  not  regarded  seriously  (Dock). 

If  the  needle  is  entered  close  to  the  costal  margin  and,  as  soon  as  the 
point  reaches  the  posterior  surface  of  the  cartilage,  is  turned  sharply 
upward  and  to  the  left  behind  and  in  contact  with  the  posterior  surface 
of  the  cartilage,  it  will  enter  at  once  the  cavity  of  the  pericardium,  espe¬ 
cially  if  the  latter  is  depressed  by  effusion.  If  carefully  done  there  is  no 
danger  of  puncturing  the  peritoneum,  liver,  or  pleura.  It  further  affords 
an  excellent  guide  to  subsequent  incision  and  drainage  of  the  cavity  if 
such  should  be  advisable.  As  this  is  the  point  I  have  always  selected,  I 
am  able  to  speak  for  both  its  safety  and  efficiency.  It  should  be  at  least 
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no  more  liable  to  accident  than  is  any  other  available  point;  some  risk 
attaches  to  each  of  them. 

3  and  4.  The  fourth  or  fifth  left  intercostal  space,  either  close  to 
the  sternum  or  2.5  cm.  (about  1  inch)  further  to  the  left.  In  the  former 
point  there  is  much  danger  of  wounding  the  internal  mammary  artery.  In 
the  second,  the  heart,  if  it  lies  near  the  anterior  wall  of  the  chest,  is  liable 
to  be  punctured,  and  that,  too,  in  its  thinnest  and  least  contractile  part, 
the  right  auricle.  This  would  be  a  suitable  and  efficient  site  if  there  was 
assurance  that  the  heart  lay  toward  the  posterior  part  of  the  cavity. 

5.  The  fifth  or  sixth  intercostal  space  outside  the  left  mammary  line 
at  a  point  midway  between  the  cardiac  impulse  (if  it  can  be  made  out)  and 
the  outer  limit  of  dulness;  if  the  cardiac  impulse  cannot  be  determined, 
then  a  point  about  an  inch  internal  to  the  left  limit  of  dulness  may  be 
chosen.  This  is  advised  as  a  safe  point  so  far  as  injury  to  the  heart  is 
concerned;  the  fluid,  if  present,  is  easily  reached.  Even  if  the  heart 
is  struck,  it  is  in  its  thickest  part,  the  left  ventricle,  which  can  scarcely 
be  penetrated  completely  unless  adherent  to  the  wall  of  the  chest.  The 
pleura  may  be  punctured,  but  with  a  sterile  needle  such  an  accident  will 
cause  no  damage.  If  pleural  effusion  exists,  it  can  also  be  removed  as  the 
cannula  is  being  withdrawn. 

The  choice  of  the  site  is  not  a  vital  matter;  they  have  all  given  good 
results  and  the  choice  will  therefore  depend  on  the  special  conditions  to 
be  dealt  with,  such  as  the  shape  of  the  precordial  dulness,  the  position  of 
the  heart  if  it  can  be  determined,  etc.  It  is  wise,  first,  to  do  an  explora¬ 
tory  puncture.  The  patient  should  be  in  the  recumbent  position  or 
propped  up  comfortably  with  pillows.  Having  determined  that  fluid 
can  be  reached,  an  aspirating  needle  or  trocar  and  cannula  may  be  used ; 
it  should  be  firmly  but  slowly  pressed  in  until  the  change  in  resistance  is 
perceived,  when  the  pericardial  sac  is  entered.  This  is  usually  possible, 
unless  there  is  much  dense  plastic  exudate  lying  in  contact  with  the  sac. 
The  size  of  the  needle  or  trocar  and  cannula  required  will  depend  on  the 
density  of  the  exudate.  For  serous  exudate  one  with  1-mm.  bore  will  be 
sufficient.  For  all  thicker  exudates  the  bore  must  be  larger.  Cole  has 
suggested  that  in  tapping  a  pericardium  where  there  is  reason  to  believe 
that  the  effusion  is  in  the  posterior  part  a  fine  rubber  catheter  should  be 
passed  inside  the  cannula.  When  the  cannula  has  entered  the  sac  the 
catheter  is  pushed  forward  and  its  softness  enables  it  to  follow  the  peri¬ 
cardial  curves  freely  and  without  damage  to  the  structures.  Thus  the 
back  of  the  sac  may  be  reached  easily. 

Failure  to  obtain  fluid  by  puncture  at  any  of  these  sites  is  not  an  infre¬ 
quent  experience.  This  may  be  due  to  various  causes,  such  as  absence 
of  free  fluid,  the  exudate  being  wholly  fibrinous ;  a  thick  layer  of  fibrinous 
deposit  on  the  wall  of  the  sac;  plugging  of  the  needle  by  the  fibrinous 
exudate,  or  a  mass  of  fibrin  floating  in  the  fluid ;  the  loculation  of  the  fluid 
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at  the  posterior  part  of  the  sac,  etc.  A  “dry  tap”  may  be,  and  probably 
often  is,  due  to  the  absence  of  fluid,  the  increased  area  of  precordial 
dulness,  even  when  very  great,  being  due  to  a  greatly  enlarged  heart  cov¬ 
ered  by  a  thick  layer  of  plastic  exudate.  That  this  is  true  is  shown  by  the 
case  of  a  young  man  who  entered  the  Toronto  General  Hospital  with 
marked  signs  of  pericarditis.  The  precordial  dulness  was  very  large,  ex¬ 
tending  nearly  to  the  midaxilla,  and  there  was  dulness  with  blowing  breath¬ 
ing  at  the  back  below  the  left  scapula.  Two  inches  (5  cm.)  inside  the  left 
border  of  dulness  faint  cardiac  impulse  could  be  felt.  There  was  also 
dulness  in  the  right  cardiohepatic  angle.  The  symptoms  of  cardiac  embar¬ 
rassment  were  very  marked — dyspnea,  a  weak,  very  rapid  pulse,  livid 
facies,  perspirations,  and  faintness  on  any  movement  being  made.  It 
seemed  certain  that  the  pericardial  sac  was  distended  with  a  copious 
effusion.  An  attempt  at  aspiration  was  made  in  all  the  points  described 
in  the  following  succession — the  left  xiphocostal  angle,  the  right  fifth 
intercostal  space,  the  left  fifth  intercostal  space  close  to  the  sternum  and 
an  inch  to  the  left,  and  halfway  between  the  weak  cardiac  impulse  and 
the  left  margin  of  dulness.  Ho  fluid  was  obtained  at  any  of  them, 
and  the  needle  on  penetrating  2  or  B  cm.  within  the  pericardial  cavity 
came  into  contact  with  the  heart  in  all  of  them,  except  the  one  to  the 
right  of  the  sternum.  There  can  be  no  doubt  that  the  greatly  distended 
pericardium  was  due  to  an  enormously  dilated  heart  covered  by  a  thick 
layer  of  plastic  exudate.  Large  doses  of  digitalis  and  of  camphor  were 
given,  and  within  a  day  improvement  began  and  progressed  rapidly.  He 
made  a  complete  recovery.  He  returned  two  months  later  for  examina¬ 
tion  ;  he  showed  no  abnormal  signs  in  connection  with  the  heart  and  was 
well  and  strong.  Time  alone  will  prove  whether  serious  adhesion  of  the 
pericardial  surfaces  will  occur.  However,  the  prompt  improvement  which 
followed  the  administration  of  full  doses  of  digitalis  renders  it  probable 
that  the  infection  did  not  seriously  involve  the  areolar  tissues  around  the 
pericardial  sac. 

Hydropericardium 

This  condition  occurs  in  the  course  of  chronic  nephritis,  tuberculosis, 
or  other  cachectic  conditions.  It  may  result  from  some  local  obstructive 
pressure,  such  as  tumor  of  the  pericardium,  or  it  may  be  due  to  an 
occlusion  of  the  mouths  of  the  lymph  vessels  by  a  subacute  inflammation 
of  the  endothelial  cells.  It  frequently  occurs  after  scarlet  fever.  The 
academic  question  as  to  whether  the  effusion  is  a  transudate,  or  due  to 
a  local  inflammatory  reaction,  is,  fortunately,  without  practical  interest, 
because  the  treatment  is  not  influenced  by  such  a  minute  differentiation. 

It  is  probable  that  unless  the  effusion  is  so  great  as  to  cause  urgent 
dyspnea  and  tachycardia  it  will  not  be  discovered,  unless  careful  physical 
examination  is  carried  out  daily.  The  main  efforts  in  treatment  must  be 
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directed  to  the  principal  disease,  to  which  the  pericardial  effusion  is  sec¬ 
ondary.  It  is  possible  that  something  might  be  expected  from  such 
good  diuretics  as  digipuratum  (Knoll)  or  theocin-sodium  acetate,  or  the 
two  combined.  Cathartics  cannot  be  recommended  in  the  depressed  state  of 
the  cardiac  muscle.  But  if  the  condition  has  progressed  to  such  an 
extent  as  to  be  clearly  recognizable,  paracentesis  alone  will  probably  be 
efficacious.  Solution  of  adrenalin  (1 :  1,000),  1  c.c.,  may  be  injected  after 
paracentesis  in  the  hope  of  arresting  the  exudate.  In  the  patient’s 
weakened  condition,  and  with  the  knowledge  that  it  will  almost  cer¬ 
tainly  have  to  be  repeated,  the  greatest  care  to  maintain  asepsis  will 
be  necessary. 

In  the  light  of  recent  treatment  of  old  tuberculosis  resistant  to  sani¬ 
tarium  treatment  by  artificial  pneumothorax,  it  is  interesting  to  note  that 
Wenckebach  has  lately  advocated  removal  of  the  pericardial  effusion,  and 
subsequently  the  introduction  of  sterilized  air  into  the  sac.  He  reports 
the  case  of  a  man  twenty  years  of  age,  who  had  developed  tuberculosis  of 
the  left  apex,  and  who  shortly  after  admission  showed  marked  evidences 
of  dyspnea,  tachycardia,  cyanosis,  with  signs  of  effusion  into  the  pericar¬ 
dium.  Thirteen  hundred  c.c.  were  removed,  and  after  seventeen  days 
1,500  c.c.  more.  Following  this  second  aspiration  he  had  a  severe  hemor¬ 
rhage  from  the  left  lung.  His  condition  necessitated  another  aspiration, 
but  the  fluid  returned  so  quickly  that  little  could  be  hoped  for  from  this 
procedure.  Wenckebach  had  been  in  the  habit  of  following  all  thora¬ 
centesis  with  the  introduction  of  air,  claiming  that  by  so  doing  greater 
amounts  of  exudate  can  be  removed ;  that  there  are  not  such  acute  changes 
in  intrathoracic  pressure,  and  that  thoracentesis  can  be  freely  performed 
on  cases  where  it  would  be  otherwise  impossible.  At  the  next  aspiration 
air  was  admitted  to  the  pericardium  by  the  apparatus  used  for  artificial 
pneumothorax.  There  was  not  so  rapid  a  return  of  the  effusion,  it  lost 
its  hemorrhagic  characters,  and,  after  two  more  aspirations  with  the 
introduction  of  air,  the  patient  was  so  much  improved  that  he  was  able  to 
leave  the  hospital.  He  came  back  to  the  clinic,  but  when  another  aspira¬ 
tion  was  done  and  no  air  admitted  he  soon  complained  of  rapid  filling  of 
the  pericardium  with  its  attendant  distress.  Seven  months  after  the 
ninth  aspiration,  when  only  300  c.c.  were  removed,  he  was  found  to  be 
much  improved;  no  effusion  was  demonstrable,  he  breathed  well,  and, 
while  his  liver  was  much  enlarged,  he  had  good  thoracic  movements  on 
respiration.  The  actual  existing  phthisis  seemed  improved. 

It  is  only  natural  for  one  to  consider  that  such  a  maneuver  had  saved 
his  life,  for  previously  the  exudate  quickly  recurred  and  aspiration  was 
followed  by  speedy  pulmonary  hemorrhage. 

This  is  only  an  isolated  case,  but,  when  the  large  number  of  patients 
afflicted  with  pulmonary  phthisis  have  had  new  life  and  hope  offered  to 
them  by  the  analogous  operation  of  artificial  pneumothorax,  it  is  only 


PERICARDITIS 


203 


right  to  offer  a  sufferer  from  tuberculous  pericarditis  a  chance  of  having 
such  an  operation.  He  has  nothing  to  lose  and  everything  to  gain. 


Pyopericardium 

In  pericarditis  occurring  in  the  course  of  pneumonia  and  septic  infec¬ 
tion  and  in  some  cases  of  tuberculosis  the  exudate  is  usually  purulent 
from  its  onset.  Pus  in  the  sac  is  an  abscess,  and  must  he  treated  as  such 
surgically.  An  incision  and  free  drainage  are  necessary.  The  incision 
is  made  about  3  cm.  to  the  left  of  the  sternum,  or,  probably  better,  along 
the  lower  margin  of  the  left  seventh  costal  cartilage  in  the  epigastrium 
and  upward  through  the  attachment  of  the  diaphragm  into  the  cavity  of 
the  pericardium,  as  advised  by  Cyril  Ogle.  This  incision,  being  free  and 
at  the  lowest  part  of  the  pericardium,  permits  of  free  drainage  and  of 
easy  exploration  and  removal  of  fibrinous  masses.  It  is  well  to  remember 
that  localized  encapsulated  collections  of  pus  are  as  commonly  met  with  in 
the  pericardium  as  in  the  pleura.  But  the  need  for  this  grade  of  incision 
is  not  as  striking  as  is  the  case  when  the  pleura  is  involved,  for  here  the 
interspaces  are  wider  proportionately  and  there  is  less  movement  on 
respiration. 

A  paracentesis  alone  is  not  justifiable.  The  pus  must  he  cleaned  out 
thoroughly.  In  cases  due  to  a  local  infection  alone  much  could  he  hoped 
for  from  the  injection  of  1  or  2  c.c.  of  a  2  per  cent  formalin  solution 
in  glycerin.  This  has  been  followed  by  excellent  results  in  several  cases 
of  purulent  pleurisy  observed  by  me.  When  the  cases  are  part  and  parcel 
of  a  general  septicemia  the  outlook  is  naturally  very  unfavorable.  A  vac¬ 
cine  prepared  from  the  exudate  may  prove  useful  after  drainage. 


Hemopericardium 

Most  cases  of  blood  in  the  sac  are  due  to  serious  internal  hemorrhage. 
This  may  be  from  rupture  of  the  ascending  portion  of  the  aorta,  of  the 
heart  or  of  the  coronary  arteries.  Hence  the  flow  of  blood  is  so  rapid  that 
all  the  usual  means  of  treating  internal  hemorrhage  are  of  no  use,  the 
patient  dying  before  they  can  be  applied. 

The  recent  improvements  of  surgical  technic  in  thoracic  surgery  offer 
a  more  hopeful  outlook  when  the  condition  is  traumatic  in  origin.  If  the 
injury  is  severe  and  the  flow  of  blood  great,  the  patient  will  die  of  cerebral 
anemia  or  of  pressure  of  the  extravasated  blood  upon  the  heart. 

Cases  of  hemorrhagic  exudate  are  to  be  treated  as  cases  of  hydroperi¬ 
cardium  if  sterile  and  if  the  exudate  does  not  clot.  Otherwise  they  must 
be  dealt  with  as  pyopericardium. 


204 


DISEASES  OF  THE  PERICARDIUM 


Pneumopericardium 

As  it  is  exceedingly  rare  to  find  pneumopericardium  unassociated  with 
pus  in  the  sac,  the  treatment  must  be  the  same  as  that  of  pyopericardium. 
Some  authors  advise  the  removal  of  the  air  by  aspiration.  This  would 
relieve  the  heart  temporarily.  The  condition  and  prognosis  depend  upon 
the  primary  disease.  As  it  rarely  arises,  save  late  in  the  course  of  some 
severe  constitutional  disease,  like  carcinoma  of  the  esophagus  with  rupture 
into  the  sac,  or  a  rupture  of  a  pyopneumothorax,  the  prognosis  is  grave. 

Adhesive  Pericarditis 

Acute  pericarditis,  whether  dry  or  with  effusion,  may  heal  completely, 
leaving  as  little  trace  as  does  an  ordinary  pleurisy.  If  the  process  is 
long  and  drawn  out,  the  probabilities  are  that  there  will  be  vascularization 
and  growth  of  granulation  tissue  through  the  exudate.  This  process  may 
result  in  adhesions  between  the  visceral  and  parietal  layers  of  the  pericar¬ 
dium  and  between  the  pericardium  and  other  organs.  It  is  the  extraperi- 
cardial  adhesions  which  cause  injury  to  the  heart.  Several  cases,  observed 
clinically  and  at  autopsy,  have  shown  that  no  damage  results  from  oblitera¬ 
tion  of  the  cavity,  if  there  are  no  important  adhesions  to  the  surrounding 
viscera  or  the  chest  wall.  These  extrapericardial  adhesions  may  then 
be  (1)  to  the  diaphragm,  (2)  to  the  pleura,  (3)  to  the  posterior  medi¬ 
astinum,  and  (4)  to  the  ribs,  cartilages,  and  sternum.  In  the  treatment 
of  the  first  three  the  adhesions  cannot  be  removed,  and  as  the  structures 
are  all  soft  there  should  not  be  intense  opposition  to  cardiac  work  as 
in  the  case  of  the  fourth  class.  In  these  cases  accordingly  the  prophy¬ 
lactic  treatment  of  cardiac  failure  is  indicated,  that  is,  work  physical 
and  mental,  only  to  the  stage  of  general  slight  fatigue;  good  hours; 
gentle  systematic  exercises  and  avoidance  of  all  strain;  digitalis  and 
strychnin  if  followed  by  any  improvement.  Probably  anemia  will  develop 
early  in  the  course  of  the  disease.  This  can  best  be  treated  with  iron  and 
regulation  of  diet.  Cases  of  polyserositis  can  only  be  treated  by  aspira¬ 
tion  of  the  effusion  as  it  occurs  in  chest  or  abdomen. 

In  the  treatment  of  the  fourth  class  of  extrapericardial  adhesions, 
Brauer,  of  Marburg,  had  Peterson  do  an  operation  to  relieve  the  condi¬ 
tion.  Brauer  proposed  “to  relieve  the  heart  functionally  by  breaking  the 
strong,  bony  ring  of  ribs,  not  by  a  severe  operation  with  the  breaking  up 
of  extensive  adhesions,  but  only  by  substituting  a  soft  covering  for  the 
natural  bony  covering  of  the  heart.  The  operation  was  tried  upon  a 
patient  with  adherent  pericardium,  broken  compensation,  ascites,  and 
edema.  Segments  of  the  third,  fourth,  and  fifth  ribs,  7  to  9  cm.  in 
length,  were  resected  under  light  narcosis,  the  periosteum  being  carefully 
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removed.  His  pulse  became  stronger  and  more  regular,  the  ascites  and 
edema  disappeared,  and  he  was  able  to  do  heavy  work  without  symptoms. 
The  pulse  still  remained  irregular.”  Brauer  showed  2  eases  at  the 
meeting  of  the  International  Medical  Congress  at  Budapest  in  1909.  In 
one  the  result  was  excellent ;  in  the  other  only  moderate  relief  resulted 
because  the  heart  muscle  was  much  injured  by  the  inflammation.  To  date 
I  have  been  able  to  find  32  cases ;  24  of  these  have  shown  marked  improve¬ 
ment  and  in  some  instances  this  was  evident,  even  during  the  course  of  the 
operation. 

The  myocardium  must  be  in  good  condition.  As  the  fibrosis  resulting 
in  adhesions  takes  place  there  is  a  similar  process  infiltrating  the  muscula¬ 
ture  of  the  heart,  which,  it  will  be  recalled,  is  always  involved  to  some 
degree  in  pericardial  inflammation.  The  physician  must  satisfy  himself 
that  this  has  not  proceeded  to  an  extraordinary  degree.  To  ascertain  the 
actual  condition  of  the  heart  muscle,  the  patient  should  be  observed  in 
bed,  and  under  the  effects  of  exercise  and  drugs.  Persistence  of  unmodified 
dyspnea,  cyanosis,  and  edema  are  contra-indications  to  the  performance 
of  the  operation.  I  feel  that  in  cases  where  a  failure  of  circulation  has 
occurred,  and  there  are  present  evidences  of  well-marked  adhesions  to  the 
chest  wall,  that  is,  tugging  in  of  the  lower  ribs,  fixation  of  the  left  border 
of  cardiac  flatness  on  inspiration,  immobility  of  the  cardiac  apex  on 
change  of  posture,  fixation  of  precordial  region  on  inspiration,  the  opera- 
tion  should  be  brought  to  the  attention  of  the  patient  and  relatives  at  an 
early  date.  Surely,  with  these  physical  signs,  especially  if  corroborated 
by  a  good  radiologist,  we  need  not  wait  till  the  failure  that  is  bound  to 
come  occurs.  If  the  operation  is  performed  in  a  quiescent  period,  the 
chances  of  improvement  are  much  greater  than  if  during  an  exacerbation 
of  the  chronic  heart  failure.  This  quiescent  heart  period,  moreover,  makes 
the  choice  of  an  anesthetist  much  easier.  The  greatest  attention  should 
be  paid  to  the  selection  and  administration  of  the  anesthetic  to  make  the 
shock  as  little  as  possible.  Schlayer  is  of  the  opinion  that  several  cases 
of  polyserositis  have  been  subjected  to  this  operation  without  adequate 
care  being  taken  in  the  differential  diagnosis.  These  cases  naturally  are 
not  suitable  ones  for  Brauer’ s  operative  interference. 

The  operation  itself  is  fairly  simple.  A  horseshoe-shaped  incision  is 
made  over  the  third  rib,  extending  from  the  sternum  to  the  mammillary 
line,  and  downward  to  the  sixth  or  seventh  rib.  The  pectoralis,  and  all 
structures  above  it,  are  turned  upward  in  a  flap.  Then  the  third,  fourth, 
fifth,  and  sixth  ribs  and  cartilages,  or  as  many  as  will  be  found  impli¬ 
cated,  are  removed  for  four  or  five  inches  from  the  sternum.  The  peri¬ 
osteum  behind  the  ribs  is  left  to  avoid  injuring  the  pleura.  Some  surgeons 
prefer  removing  the  periosteum  by  dissection  after  the  rib  excision; 
others  destroy  the  osteogenetic  properties  by  cauterization.  Some  have 
pointed  out  that,  as  most  of  the  cases  are  young  and  the  cartilages  are  still 
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uncalcified,  there  will  he  no  growth  from  perichondral  tissues.  This 
matter  must  be  left  to  the  discretion  of  the  surgeon  doing  the  operation. 

As  postoperative  care,  a  long  convalescence  with  a  course  in  cardiac 
gymnastics  is  much  to  be  desired. 
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CHAPTER  IX 


ACUTE  AND  SUBACUTE  ENDOCARDITIS 
Emanuel  Libman 

SUBACUTE  BACTERIAL  ENDOCARDITIS 

Subacute  bacterial  endocarditis  generally  attacks  valves  which  are  the 
seat  of  previous  disease.  The  lesion  upon  which  the  disease  is  engrafted 
is  usually  rheumatic,  much  less  often  syphilitic,  and  still  less  often 
atherosclerotic.  A  congenital  malformation  such  as  a  patent  ductus 
arteriosus,  or  the  wall  of  the  aorta  or  the  pulmonary  artery,  may  be  the 
site  of  localization  of  the  infection.  In  many  instances  the  patients  were 
unaware  of  a  previous  cardiac  lesion.  It  is  of  interest  to  note  that  patients 
with  valvular  defects,  showing  marked  symptoms  of  decompensation,  or 
suffering  from  fibrillation,  rarely  develop  the  disease. 

Symptoms  and  Pathology 

As  a  rule,  the  onset  is  insidious.  The  patient  may  go  about  for  months 
without  realizing  that  he  is  seriously  ill.  The  initial  symptoms  are 
extremely  varied,  the  most  common  being  lassitude,  weakness,  anorexia, 
headache,  dizziness,  cough,  pains  in  the  bones  and  joints,  chills,  or  chilly 
sensations  and  fever.  The  symptoms  of  myocardial  insufficiency  are 
rarely  the  earliest.  Occasionally  the  disease  is  ushered  in  by  the  manifes¬ 
tation  of  some  embolic  accident. 

The  symptomatology  of  the  disease  can  best  be  appreciated  from  a 
knowledge  of  the  pathological  findings.  The  vegetations  are  of  variable 
size,  irregular  in  shape,  and  friable  in  consistency.  Their  color  is  greenish, 
pinkish-gray,  red,  or  yellowish.  When  situated  on  the  mitral  valve,  they 
rarely  have  a  tendency  to  block  the  orifice.  They  are  not  limited  to  the 
line  of  closure  as  in  the  cases  of  endocarditis  due  to  rheumatic  fever,  but 
involve  the  valve  above  and  below  it,  generally  affecting  the  free  edge. 
The  vegetations  characteristically  spread  upward  along  the  posterolateral 
wall  of  the  left  auricle  and  downward  along  the  chordae  tendineae,  at  times 
causing  ulceration  and  rupture  of  the  latter.  When  the  aortic  valve  is 
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involved,  the  vegetative  masses  may  be  very  small  or  quite  large  and  have 
a  tendency  to  spread  downward  on  the  mural  endocardium  in  the  region 
of  the  septum  membranaceum  and  along  the  ventricular  aspect  of  the 
aortic  cusp  of  the  mitral  valve.  Aneurysms  of  the  mitral  and  aortic  valves 
and  of  the  septum  memhranaceum  may  be  produced.  There  is  but  little 
tendency  to  ulceration,  and  rupture  from  one  cavity  of  the  heart  to 
another  has  thus  far  not  been  seen.  Involvement  of  the  tricuspid  valve 
is  exceedingly  uncommon,  and  the  pulmonic  valve  has  in  the  absence  of 
an  open  ductus  arteriosus  never,  in  the  author’s  experience,  been  affected. 
The  vegetations  in  what  is  known  as  the  active  or  bacterial  stage  contain 
myriads  of  bacteria  which  are  responsible  for  the  disease.  The  anhemo- 
lytic  streptococcus  (the  so-called  Streptococcus  viridans)  is  found  in  95 
per  cent  of  the  cases,  most  of  the  remaining  ones  being  due  to  the  Bacillus 
influenzae  (Pfeiffer’s  bacillus).  The  clinical  picture  in  the  cases  due  to 
the  influenza  bacillus  is  the  same  as  that  found  in  the  streptococcus  cases,, 
and  what  we  said  of  the  latter  holds  true  for  the  former. 

An  analysis  of  the  symptoms  of  subacute  bacterial  endocarditis  shows 
that  they  can  be  classified  into  two  groups.  Firstly,  there  are  the  symp¬ 
toms  due  to  the  valvular  defect  as  such  or  as  influenced  by  the  anemia  and 
exhaustion  or  the  complications  of  the  disease.  These  may  be  spoken 
of  as  the  myocardial  symptoms.  Secondly,  there  are  the  symptoms  which 
are  due  to  the  infection.  These  are  of  two  kinds,  those  due  to  the  toxemia, 
and  those  due  to  the  vegetations  on  the  valvular  and  mural  endocardium. 
The  toxemia  is  responsible  for  the  fever,  and  its  attendant  phenomena, 
including  the  anemia.  The  liberation  of  small  or  large  fragments  of 
the  vegetative  masses  into  the  blood-stream  results  in  a  group  of  symptoms 
which  we  have  termed  the  “endocarditic  symptoms.”  The  latter  include 
embolisms  to  various  organs  and  the  extremities,  the  tender  cutaneous 
nodules  (Osier  nodes),  the  embolic  aneurysms,  the  petechiae,  and  purpura. 

Myocardial  Symptoms. — The  myocardial  symptoms  are  the  same  as 
those  occurring  during  the  course  of  any  valvular  or  myocardial  disease. 
These  include  such  symptoms  as  dyspnea,  palpitation,  cyanosis,  cough, 
hemoptysis,  thoracic  pain,  visceral  congestion  and  edema  of  the  lower 
extremities.  As  a  rule,  they  are  not  marked  during  the  active  stage  of 
the  disease.  In  many  cases  there  are  no  evidences  of  myocardial  insuffi¬ 
ciency  until  late  in  the  disease.  Murmurs  are  generally  present  ;  in  rare 
cases,  they  may  be  absent  for  a  long  time  and,  when  this  occurs,  it  is  due 
either  to  the  small  size  of  the  vegetations,  their  distance  from  the  free 
edge,  or  their  presence  exclusively  on  the  wall  of  the  left  auricle.  It  is 
unusual  for  new  murmurs  to  develop  during  the  course  of  the  disease. 
Auricular  fibrillation  seldom  occurs.  Fibrinous  pericarditis  is  not  part 
of  the  disease. 

Fever. — Fever  is  the  most  constant  symptom.  At  first  it  is  generally 
low  and,  in  the  milder  types  of  the  disease,  it  may  remain  low.  In  a  great 
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majority  of  the  cases,  as  the  disease  progresses,  the  fever  gradually  seeks 
a  higher  level  and  becomes  irregularly  remittent  or  at  times  intermittent. 
From  time  to  time,  there  may  be  brief  periods  when  the  fever  is  either  low 
or  absent,  although  the  bacteria  are  still  in  the  blood.  A  sharp  rise  of 
temperature  may  follow  embolism.  Chills  and  chilly  sensations  are 
common.  At  times,  the  association  of  fever  and  chills  leads  to  an  erroneous 
diagnosis  of  malaria.  Sweats  are  present  in  nearly  all  the  cases.  Lassi¬ 
tude,  anorexia,  and  loss  of  weight  are  practically  always  present. 

Anemia. — Anemia  is  a  constant  symptom,  and  is  generally  pro¬ 
gressive.  The  hemoglobin  is  often  less  than  65  per  cent,  and  may  fall 
to  20  per  cent.  The  anemia  is  always  of  the  secondary  type,  unless 
nitrogen  retention  be  present.  The  skin  of  the  face  often  gradually 
assumes  a  cafe-au-lait  color,  which  when  fully  developed  is  quite  char¬ 
acteristic. 

Emboli. — The  embolic  phenomena  give  rise  to  the  most  distinctive 
symptoms  of  the  disease.  They  include  the  emboli  to  the  various  organs 
and  the  extremities,  the  petechise,  the  hemorrhages  in  the  fundi,  the  Osier 
nodes,  the  embolic  aneurysms,  and  the  focal  embolic  lesions  in  the  kidney. 
It  is  not  within  the  scope  of  this  article  to  discuss  in  detail  the  clinical 
findings  resulting  from  embolism  to  the  various  intra-abdominal  and 
thoracic  organs,  the  brain  and  the  extremities. 

Petechiw. — Petechise  are  found  in  over  80  per  cent  of  the  cases. 
Those  with  white  centers  are  the  most  characteristic.  They  are  particu¬ 
larly  to  be  found  in  the  skin  of  the  lateral  aspects  of  the  neck,  in  the 
supraclavicular  fossae,  and  in  the  conjunctival  and  buccal  mucous  mem¬ 
branes.  They  also  occur  in  the  fundus  of  the  eye. 

Osier  s  Nodes. — The  tender  erythematous  nodes  of  Osier  are  believed 
to  he  almost  pathognomonic.  They  are  found  not  only  in  the  terminal 
phalanges  of  the  fingers  and  toes,  and  the  thenar  and  hypothenar  emi¬ 
nences,  but  also  between  the  webs  of  the  toes.  At  times  they  are  repre¬ 
sented  by  firm  anemic  areas,  which  are  best  found  by  palpation.  The 
tenderness  of  these  nodes  is  their  most  important  characteristic. 

Aneurysm. — Embolic  aneurysms  occur  here  more  frequently  than  in 
any  type  of  endocarditis.  Any  artery  may  be  affected,  those  most  com¬ 
monly  involved  being  the  arteries  of  the  brain  and  of  the  extremities. 
When  an  embolic  aneurysm  of  one  of  the  cerebral  arteries  ruptures, 
subarachnoid  or  intraventricular  hemorrhage  may  result,  giving  rise  to 
a  syndrome  simulating  meningitis.  The  so-called  serous  meningitis  or 
polymorphonuclear  meningitis,  with  or  without  the  streptococcus  being 
present  in  the  spinal  fluid,  may  occur  in  the  course  of  this  remarkable 
disease. 

Pain,  Tenderness  and  Osseous  Lesions. — Tenderness  of  the  lower 
sternum  is  a  symptom  of  value  when  present.  As  will  be  seen  later,  it  is 
more  prominent  in  the  bacteria-free  stage  than  in  the  active  stage.  Pains 
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in  the  joints  are  common  and  slight  swelling  may  occur,  hut  the  joints 
are  never  greatly  swollen  and  red  as  in  rheumatic  fever.  Clubbing  of  the 
fingers  is  very  common,  and  should  be  looked  for  in  every  case.  It  is, 
by  itself,  not  diagnostic. 

Spleen. — Enlargement  of  the  spleen  is  an  important  symptom.  In¬ 
farctions  are  very  frequent  and  may  give  rise  to  pain  in  the  splenic  area, 
the  epigastrium,  the  precordial  area,  or  in  the  left  shoulder.  Nausea  and 
vomiting  may  be  present,  and,  rarely,  hematemesis.  Here,  as  in  gross 
embolisms  to  other  organs,  there  may  be  a  sharp  rise  in  temperature  and 
often  a  chill.  The  liver  may  be  enlarged  and  tender. 

Kidney. — The  urine  often  contains  albumin  and  casts.  A  character¬ 
istic  finding  is  the  presence  of  microscopic  hematuria.  The  latter  is 
due  to  embolic  focal  glomerular  lesions  in  the  kidneys.  In  the  presence 
of  infarction  due  to  plugging  of  a  branch  of  one  of  the  renal  arteries, 
marked  albuminuria  results  and  often  macroscopic  hematuria.  In  a  few 
instances,  acute  glomerular  nephritis  has  occurred.  As  will  be  seen  later, 
chronic  glomerular  nephritis  is  an  important  finding  in  the  bacteria-free 
stage. 

Blood.— Blood  cultures  are  of  the  greatest  importance  in  the  diag¬ 
nosis.  They  are  positive  in  over  90  per  cent  of  the  cases.  For  details 
of  the  morphological,  cultural  and  biological  characteristics  of  the  anhemo- 
lytic  streptococci  which  were  grown  from  the  blood  in  95  per  cent  of 
our  cases,  and  the  methods  of  obtaining  cultures,  the  reader  is  referred 
to  a  paper  by  Libman  and  Celler  (Am.  Joum.  Med.  Sc.,  1910).  Repeated 
blood  cultures  should  be  taken.  In  cases  with  chills  and  repeated  high 
elevations  of  temperature,  it  may  not  be  possible  to  grow  the  bacteria 
despite  their  presence  in  great  numbers  in  the  vegetations.  Following 
intravenous  medication  of  any  sort,  the  patient  may  experience  a  chill  and 
the  temperature  may  drop  to  normal  for  a  few  days.  Hand-in-hand  with 
such  a  reaction,  the  blood  cultures  may  become  negative  for  several  days. 

Diagnosis 

Bacterial  Stage. — It  may  be  useful  to  enumerate  the  findings  which 
are  of  greatest  diagnostic  value  in  the  active  or  bacterial  stage  of  the 
disease.  They  are  the  presence  of  an  old  lesion  of  one  or  more  valves, 
prolonged  fever,  progressive  anemia,  embolisms  to  the  various  organs  and 
extremities,  white-centered  petechise,  hemorrhages  in  the  fundi,  the  Osier 
nodes,  embolic  aneurysms,  splenomegaly,  tenderness  of  the  sternum,  the 
cafe-au-lait  color  of  the  face,  clubbing  of  the  fingers,  microscopic  hema¬ 
turia,  and  the  positive  blood  cultures. 

Bacteria-free  Stage. — Most  of  the  patients  with  positive  blood  cul¬ 
tures  die  with  bacteria  still  present  in  the  blood,  the  usual  duration  of 
the  disease  being  from  four  to  eighteen  months.  Some  of  the  patients  with 
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positive  blood  cultures,  while  under  observation,  lose  the  bacteria  from 
their  blood,  but  later  die  from  the  sequelae  of  the  disease.  This  consti¬ 
tutes  the  bacteria-free  stage.  At  autopsy,  these  cases  show  vegetations 
in  the  characteristic  locations,  but  they  have  undergone  fibrosis,  hyaliniza- 
tion  and  calcification,  and  living  bacteria  are  no  longer  found  in  them.  In 
a  large  number  of  these  cases,  the  patient  is  already  in  the  bacteria-free 
stage  when  first  seen  by  the  physician.  It  should  be  emphasized  that 
negative  blood  cultures  alone  do  not  establish  the  diagnosis  of  the  bacteria- 
free  stage.  There  are  individuals  showing  the  typical  symptoms  of  the 
active  stage  in  whom  the  blood  cultures  remain  persistently  negative,  and 
yet  at  the  post-mortem  examination,  the  vegetations,  are  found  to  contain 
enormous  numbers  of  living  bacteria.  Such  cases  are  merely  instances 
of  subacute  bacterial  endocarditis  in  the  active  stage  with  negative  blood 
cultures. 

The  bacteria-free  stage  is  characterized  not  only  by  the  failure  to 
obtain  a  positive  blood  culture,  but  by  the  absence  of  living  bacteria  from 
both  the  vegetations  and  the  blood  stream,  and  by  healing  of  the  vegeta¬ 
tions.  Clinically,  the  patient  is  not  cured ;  he  generally  succumbs  to  the 
damage  done  to  the  heart  valves,  myocardium,  blood-forming  organs,  and 
kidneys  during  the  period  when  the  bacteria  were  present  in  the  blood. 

Although  the  vegetations  no  longer  feed  bacteria  to  the  blood,  they 
are  still  capable  of  giving  rise  to  embolic  phenomena.  The  latter  are  a 
great  deal  less  marked  than  in  the  active  stage.  On  the  other  hand,  the 
myocardial  symptoms  are  often  more  severe.  Petechise  occur,  but  are 
neither  as  abundantly  nor  as  frequently  present  as  in  the  bacterial  stage. 
The  Osier  nodes  occur  infrequently,  and  embolic  aneurysms  are  likewise 
very  uncommon. 

Fever  may  be  present,  but  is  generally  not  as  high  as  in  the  active 
stage.  Following  embolism,  there  may  be  a  sharp  rise  of  temperature, 
although  the  vegetations  no  longer  contain  bacteria.  Fever  may  also 
occur  due  to  anemia  or  intercurrent  conditions.  Many  of  the  patients,' 
on  the  other  hand,  have  practically  no  fever  during  the  bacteria-free 
period  of  their  illness.  An  appreciable  degree  of  anemia  is  generally 
present.  The  hemoglobin  value  is  usually  less  than  65  per  cent,  and  in 
the  most  severe  cases  may  fall  below  20  per  cent.  As.  a  rule,  the  anemia 
is  progressive.  The  leukocytes  are  usually  not  increased,  and  leukopenia 
is  not  infrequent.  In  many  cases  the  percentage  of  polymorphonuclear 
leukocytes  falls  as  the  disease  progresses. 

The  spleen  usually  remains  enlarged  and  palpable.  At  times  it  reaches 
such  great  proportions  as  to  cause  confusion  with  a  primary  splenic  dis¬ 
order.  The  association  of  marked  splenomegaly  with  leukopenia  has  in 
some  instances  led  to  a  mistaken  diagnosis  of  Banti’s  disease. 

Tenderness  of  the  sternum  is  generally  more  marked  in  the  bacteria- 
free  cases  than  in  the  active  ones.  Pains  in  the  bones  and  joints  are  not 
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as  frequent  and  the  sweats  and  loss  of  weight  not  as  marked  as  in  the 
active  stage. 

The  renal  phenomena  in  the  bacteria-free  stage  are  of  special  interest. 
Albuminuria  and  cylindruria,  as  in  the  active  stage,  may  be  present. 
Likewise  microscopic  hematuria  may  occur,  but  neither  as  frequently 
nor  as  persistently  as  in  the  bacterial  stage.  A  certain  percentage  of  the 
bacteria-free  cases  develops  symptoms  of  renal  insufficiency  due  to  the 
presence  of  chronic  diffuse  nephritis.  The  renal  symptoms  may  be  so 
marked  as  to  dominate  the  clinical  picture  in  a  certain  number  of  the 
healed  cases.  Death  often  occurs  in  uremia.  Other  causes  of  death  in 
the  bacteria-free  stage  are  anemia  and  exhaustion,  myocardial  insuffi¬ 
ciency,  cerebral  embolism,  and  intercurrent  infection. 

In  certain  cases,  positive  blood  cultures  become  negative  and,  in 
addition  to  the  disappearance  of  the  bacteria  from  the  blood,  there  is  a 
complete  recovery.  In  such  cases,  the  only  symptoms  which  remain  are 
those  due  to  the  original  valve  defect.  It  is  not  known  how  often  com¬ 
plete  recovery  occurs,  but  it  is  probably  a  great  deal  more  frequent  than 
we  are  at  the  present  in  a  position  to  estimate.  When  I  had  completed 
the  observation  of  the  first  150  cases  of  the  disease,  I  had  already  observed 
4  cases  of  complete  recovery.  Since  that  time  I  have  seen  at  least 
2  more  such  cases.  There  is  unquestionably  a  large  number  of  mild 
cases  which  recover  without  having  been  observed  while  the  disease  was 
active.  The  cases  reported  by  Oille,  Graham,  and  Detweiler,  are  inter¬ 
esting  in  this  connection.  These  patients  had  slight  fever  and  murmurs ; 
some  had  petechise  and  a  large  spleen,  and  in  all  the  so-called  Streptococcus 
viridans  was  isolated  from  the  blood.  At  the  time  their  paper  was  written, 
all  seemed  to  have  recovered,  but  a  sufficient  length  of  time  had  not 
elapsed  to  determine  the  final  outcome  of  these  cases.  It  is  important 
to  note  that  recurrences  of  the  disease  have  been  observed. 

From  time  to  time  various  authors  have  reported  cases  of  recovery 
from  even  relatively  severe  forms  of  the  disease  and  have  attributed  the 
favorable  outcome  to  some  particular  therapeutic  procedure.  In  consider¬ 
ing  the  results  of  a  given  form  of  therapy,  especially  if  tried  in  a  small 
series,  it  must  be  borne  in  mind  that  spontaneous  recovery  has  been  known 
to  occur  in  severe  cases. 


Treatment 

Vaccines  and  Serums. — Various  types  of  vaccines  and  serums  have 
been  used  in  the  treatment  of  the  disease.  These  include  stock  strep¬ 
tococcus  vaccines,  non-specific  vaccines,  autogenous  vaccines,  dried  extracts 
of  vaccines,  sensitized  vaccines,  anti-streptococcus  serum,  serum  of  human 
beings  and  animals  previously  immunized  against  the  organisms  isolated 
from  the  patient’s  blood,  and  convalescent  serum.  Galloway  states  that 
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he  saw  encouraging  results  following  the  use  of  serum  obtained  from  a 
donkey  previously  immunized  against  the  patient’s  own  organism.  The 
further  history  of  the  patient  is  not  reported.  A  few  cases  of  recovery 
have  been  reported  in  which  vaccines  were  held  accountable  for  the  favor¬ 
able  outcome.  Latham  and  Hunt  reported  a  case  in  which  recovery  was 
attributed  to  the  use  of  autogenous  vaccine  administered  by  mouth.  Blood 
cultures  had  been  positive  six  times.  Hemsted  reported  a  case  with 
recovery  in  which  a  variety  of  vaccines  and  serums  were  employed. 
Before  the  blood  cultures  became  positive  the  patient  was  given  Mar- 
morek’s  antituberculous  serum,  polyvalent  streptococcus  serum,  and 
streptococcus  vaccine  prepared  from  the  expectorated  blood.  No  effect 
was  noted.  Later,  when  the  anhemolytic  streptococcus  was  given  from 
the  blood,  autogenous  vaccines  were  given  by  injection  in  conjunction 
with  the  oral  administration  of  a  special  serum  prepared  by  immunizing 
a  horse  against  a  mixed  culture  of  streptococci  and  the  patient’s  own  strep¬ 
tococcus.  The  patient  finally  recovered.  Horder  tried  vaccine  therapy 
in  6  cases  due  to  anhemolytic  streptococci  and  in  2  due  to  the  influenza 
bacilli.  In  2  of  the  streptococcus  cases,  there  was  some  reduction  of 
the  fever  and  improvement  of  the  general  condition,  but  neither  patient 
recovered.  One  of  the  influenza  bacillus  cases  improved  following  the 
use  of  autogenous  vaccine  and  was  originally  reported  by  Horder  as 
cured.  Later,  the  patient  relapsed  in  spite  of  a  third  course  of  vaccine 
treatment.  Jochmann  treated  2  of  his  cases  by  the  combined  use  of 
autogenous  vaccine  and  antistreptococcus  serum.  One  of  the  patients 
recovered.  A  third  patient  recovered  without  the  use  of  either  vaccine 
or  serum.  The  subsequent  histories  of  these  cases  are  not  known.  Billings, 
who  reports  a  case  of  recovery,  considers  vaccines  and  serums  of  no  value. 
Debre  employed  vaccines  and  immunized  horse  serum  without  observing 
any  beneficial  influence.  Fette  had  no  success  with  autogenous  vaccine. 
Four  of  our  6  cases  of  recovery  were  treated  by  autogenous  vaccine-,  in 
3  injected  subcutaneously  and  in  1,  intravenously.  So  many  cases 
have  been  treated  with  vaccines  and  serums  by  other  observers  and  our¬ 
selves  without  result,  that  one  is  not  warranted  in  ascribing  the  favorable 
outcome  in  any  of  the  reported  cases  of  recovery  to  the  use  of  these  agents. 

Chemical  Antidotes. — A  large  number  of  drugs  has  been  used  in  an 
effort  to  cure  the  disease.  Among  them  are  the  colloidal  metals,  espe¬ 
cially  those  of  silver,  for  example,  collargol,  argochrom,  dispargen,  mercury 
compounds,  arsenic  derivatives,  phenol,  formalin,  the  sulphocarbolates, 
quinin,  and  salicylates.  These  drugs  have  been  administered  orally, 
subcutaneously,  and  intravenously.  An  effort  was  made  by  Epstein  to 
treat-  the  disease  by  the  intravenous  injection  of  colloidal  iodin.  Although 
the  drug  was  found  to  have  no  curative  value,  the  blood  was  sometimes 
freed  from  bacteria  for  as  long  as  four  days  following  sharp  reactions. 
Recent  additions  to  our  therapeutic  armamentarium  are  neutral  acriflavin, 
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tnercurochrome,  gentian  violet,  and  rivanol.  Our  experience  up  to  the 
present  time  with  the  first  three  of  these  remedies,  in  a  small  group  of 
cases,  has  been  entirely  unfavorable.  Further  studies  will  be  made.  With 
mercurochrome  one  must  be  ready  for  sharp  febrile  reactions  and  marked 
gastric  disturbances.1  In  weak  patients,  it  should  not  be  employed  in 
therapeutic  attempts.  It  is  important  to  watch  the  leukocyte  count  when 
gentian  violet  is  administered.  It  may  cause  sharp  depressions,  amount¬ 
ing  at  times  to  leukopenia.  Of  all  the  drugs  mentioned,  the  arsenical 
preparations  seem  to  be  the  most  worthy  of  trial.  Lorey  ascribes  recovery 
of  one  patient  to  the  intravenous  use  of  arsphenamin  and  arsacetin.  One 
of  our  cases  of  recovery  (a  streptococcus  infection  of  a  luetic  aortic  valve) 
was  treated  with  arsphenamin.  A  number  of  other  cases,  however,  have 
been  treated  with  arsphenamin,  without  favorable  result. 

The  studies  of  Capps  with  sodium  cacodylate  are  well  worth  repeat¬ 
ing.  He  reports  the  use  of  this  drug  in  8  cases  with  positive  blood  cul¬ 
tures,  and  of  these,  6  are  still  living.  One  patient  is  well  after  eleven 
years;  2  patients,  after  five  and  five  and  a  half  years  respectively;  one, 
after  two  years  and  three  months,  and  2  patients  were  improving  after 
five  and  six  months  of  treatment,  respectively. 

The  patients  who  were  treated  successfully  by  Capps  in  this  way 
were  apparently  suffering  from  a  mild  form  of  the  disease,  but  none  the 
less,  the  large  percentage  of  recoveries  makes  the  method  of  therapy 
worthy  of  trial.  Capps  advises  the  daily  intravenous  injection  of  sodium 
cacodylate  in  doses  of  from  1  to  5  gr.,  the  average  dose  being 
3  gr.  The  drug  should  be  pushed  until  a  strong  garlic  odor  is  exhaled 
from  the  breath.  The  solution  should  be  freshly  prepared  every 
week  or  ten  days  from  a  reliable  preparation  of  the  drug,  the  com¬ 
mercial  ampules  being  unsatisfactory  for  the  purpose.  Injections  should 
be  continued  daily  for  a  period  of  months  if  necessary.  He  advises  abso¬ 
lute  rest  in  bed  during  the  entire  period  of  the  treatment.  Ill  effects 
were  not  noted.  If  diarrhea  develops,  the  drug  should  be  discontinued  for 
several  days.  Whether  this  method  will  be  found  to  be  of  value  in  the 
severer  cases  remains  to  be  ascertained.  As  Capps  points  out,  other 
arsenical  preparations  may  prove  to  be  of  greater  efficacy  than  sodium 
cacodylate. 

Transfusions. — Transfusions  are  of  value  not  so  much  for  any  specific 
bactericidal  effect  of  the  injected  blood,  as  for  the  general  improvement 
which  results  in  the  patient’s  condition.  In  patients  in  whom  severe 
anemia  is  present,  many  of  the  symptoms  which  the  patient  experiences 
are  aggravated  by  the  presence  of  the  anemia.  Following  transfusion 
there  is  often  a  great  improvement  in  the  general  condition  and  in  the 
anemia,  but,  as  a  rule,  there  is  no  permanent  change  in  the  temperature 
or  the  bacterial  content  of  the  blood.  In  discussing  blood  cultures, 

1  Severe  diarrhea  may  occur. — Editor. 
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mention  was  made  of  the  transient  disappearance  of  bacteria  from  the 
blood  when  a  reaction  followed  an  intravenous  injection. 

Transfusions  are  usually  advised  when  the  hemoglobin  falls  below 
60  per  cent.  It  has  been  found  that  this  is  about  the  point  at  which  the 
anemia,  of  itself,  causes  symptoms.  In  the  active  stage  of  the  disease 
the  object  is  to  improve  the  anemia  and  its  attendant  symptoms,  and  also 
to  help  the  patient  combat  the  infection.  In  the  bacteria-free  cases,  the 
object  is  to  relieve  the  profound  anemia,  and  here  the  results  are  often 
striking.  It  is  remarkable  how  the  cardiac  efficiency  will  at  times  be 
improved  following  a  transfusion  in  the  latter  group  of  cases. 

It  is  wise  to  put  the  patient  on  a  Karell  diet  for  twenty-four  hours 
preceding  the  transfusion,  or  in  some  other  way  to  restrict  fluids  in  order 
not  to  overburden  the  heart  by  the  additional  volume  of  fluid  injection  into 
the  blood-stream.  Where  edema  is  present  it  is  advisable  to  restrict  the 
fluids  for  several  days  before  the  transfusion.  If  the  fever  should  be 
higher  in  the  evening  than  in  the  morning,  it  is  preferable  to  transfuse 
in  the  morning  so  that,  if  a  reaction  follows,  it  occurs  at  a  time  when  the 
temperature  is  not  high.  A  febrile  reaction  superimposed  upon  an  already 
elevated  temperature  may  be  detrimental  to  the  patient.  We  make  it 
a  practice  to  explain  to  the  relatives  that  because  of  the  presence  of  vegeta¬ 
tions  on  the  valves  there  is  always  danger  of  an  embolism  occurring  and 
that  embolism  might  take  place  during  the  transfusion,  the  procedure 
not  being  at  all  responsible  for  it.  As  a  matter  of  fact,  we  have  never  had 
an  instance  of  embolism  during  the  transfusion  of  any  of  these  cases. 

The  amount  of  blood  given  should  not  exceed  one-fourth  of  the  cal¬ 
culated  volume  of  the  blood  of  the  patient,  and  generally  one-eighth  is 
sufficient.  Where  the  myocardial  symptoms  are  marked,  the  amount  of 
blood  should  be  still  less  in  order  not  to  overtax  the  heart.  We  have 
hitherto  preferred  the  method  of  Unger  or  of  Lindeman  for  the  cases  with 
high  fever.  On  the  other  hand,  where  the  fever  was  low  or  absent,  we 
generally  advised  the  use  of  citrated  blood.  The  recent  observations  of 
Lewisohn  may  cause  us  to  modify  our  viewTs,  as  he  finds  that  reactions 
more  frequently  follow  the  employment  of  the  Unger  method  than  the 
use  of  citrated  blood. 

It  is  important  to  test  out  the  patient’s  blood  against  that  of  the  donor 
before  each  transfusion  because  of  the  danger  of  hemolysis  due  to  immune 
hemolysins  which  may  develop  after  repeated  transfusions.  For  other 
details,  the  reader  is  referred  to  the  article  of  Ottenberg  on  Transfusions 
(see  Chap.  IX,  Vol.  II). 

Treatment  of  the  Myocardial  Symptoms. — It  has  been  sufficiently 
emphasized  that,  in  the  presence  of  profound  anemia,  cardiac  efficiency  is 
greatly  depressed  and,  as  a  result,  the  myocardial  symptoms  greatly 
aggravated.  Transfusions  in  such  cases  are  sometimes  attended  by  striking 
improvement  of  the  cardiac  power,  and  should  be  carried  out  in  accord- 
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ance  with  the  principles  stated  above.  Severe  decompensation  is  not 
frequent,  hut,  when  the  symptoms  of  myocardial  insufficiency  do  develop, 
the  principles  underlying  the  therapy  are  those  applicable  to  valvular  or 
myocardial  disease  occurring  in  the  absence  of  a  superimposed  bacterial 
infection. 

General  Measures  and  Treatment  of  Toxemic  Symptoms. — The  gen¬ 
eral  measures  which  are  useful  are  those  employed  in  the  treatment  of 
any  prolonged  infectious  disease  such  as  tuberculosis.  Absolute  rest  in 
bed  should  be  enjoined  when  the  fever  is  high.  When  the  fever  is  not 
high,  it  may  be  of  advantage  to  encourage  the  patient  by  having  him  sit 
up  out  of  bed  for  a  few  hours  each  day,  and  sometimes  patients  are  bene- 
fitted  by  giving  them  this  liberty.  As  a  result  of  the  psychic  improve¬ 
ment,  they  often  take  more  food  and  digest  it  better.  In  the  baeteria-free 
cases,  the  fever  is  usually  low  or  absent,  and  the  regulation  of  the  priv¬ 
ilege  of  sitting  up  out  of  bed  and  going  out  is  gaged  exactly  as  it  is  in 
other  cases  of  cardiac  disease  and  anemia. 

When  a  method  of  therapy  is  being  carried  out  which  may  result  in 
any  form  of  reaction,  it  is  well  to  insist  upon  complete  rest  in  bed.  The 
diet  should  be  non-irritating,  nourishing  and  well  prepared,  and  an  attempt 
made  to  supplement  the  feeding,  in  order  to  compensate  for  the  loss  of 
flesh  resulting  from  the  increased  metabolic  rate.  Bitter  tonics  are  often 
useful  to  promote  the  appetite. 

Little  is  accomplished  by  the  use  of  antipyretics,  but  there  is  no 
objection  to  the  use  of  them  in  small  amounts  in  the  early  course  of  the 
disease.  Tepid  sponges  will  be  found  useful  when  the  temperature  rises 
above  103°  E.  If  the  patient  perspires  a  great  deal,  he  will  find  flannel 
night-shirts  more  comfortable  than  those  made  of  cotton.  Small  doses  of 
atropin  may  be  tried.  For  the  pains,  phenacetin,  aspirin,  pyramidon, 
or  small  doses  of  codein  may  be  prescribed.  Morphia  is  rarely  required. 
Attention  should  be  paid  to  the  care  of  the  bowels.  Special  care  should 
be  given  to  the  skin  in  order  to  avoid  bed  sores.  The  additional  treat¬ 
ment  of  the  anemia  is  exactly  the  same  as  in  other  forms  of  secondary 
anemia. 

Treatment  of  the  Embolic  Phenomena. — Embolisms  to  the  spleen  and 

kidneys,  as  a  rule,  do  not  require  special  treatment.  The  cerebral  embolic 
phenomena  are  generally  fatal.  If  the  patient  recovers  there  may  be  a 
residual  hemiplegia  requiring  treatment.  Subarachnoid  and  intraventric¬ 
ular  hemorrhages  are  not  always  fatal.  Lumbar  puncture  in  some  of 
these  cases  may  be  of  definite  value.  It  is  important  not  to  remove  too 
much  fluid  nor  too  quickly.  Lumbar  puncture  is  of  value  in  relieving 
symptoms  in  cases  in  which  the  cerebrospinal  fluid  is  increased,  with  or 
without  the  presence  of  polymorphonuclear  leukocytes.  Embolic  aneu¬ 
rysms  developing  in  the  extremities  can  be  treated  surgically  if  they  give 
marked  symptoms. 
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Treatment  of  the  Bacteria-free  Cases. — Inasmuch  as  the  vegetations 
in  the  bacteria-free  stage  are  healed  and  the  blood  sterile,  the  measures 
used  in  the  active  stage  to  eradicate  the  infection  obviously  are  not  appli¬ 
cable  here.  The  chief  symptoms  requiring  therapeutic  consideration  are 
the  profound  anemia,  the  myocardial  symptoms,  and  the  nephritis.  The 
principles  underlying  the  treatment  of  the  anemia  have  already  been  dis¬ 
cussed.  The  anemia  is  closely  related  to  the  myocardial  symptoms  which 
are  markedly  aggravated  when  the  anemia  is  severe.  Mention  has  already 
been  made  of  the  striking  improvement  in  the  cardiac  efficiency  which 
results  in  some  of  the  bacteria-free  cases  following  transfusion. 

What  has  been  said  of  the  treatment  of  the  myocardial  symptoms  in  the 
active  stage  also  applies  here.  The  chronic  nephritis  which  develops  in 
many  of  the  bacteria-free  cases  is  generally  progressive  and  therapy  is  of 
little  avail.  The  treatment  is  the  same  as  that  employed  in  azotemic 
nephritis  due  to  other  causes.  As  for  the  treatment  of  the  other  symptoms, 
the  same  principles  should  be  followed  as  when  they  occurred  during  the 
active  stage. 

Treatment  of  Focal  Infections. — The  anhemolytic  streptococci  and 
the  influenza  bacillus  responsible  for  the  disease  are  believed  to  gain 
entrance  into  the  blood-stream  from  the  teeth,  the  tonsils,  the  nasopharyn¬ 
geal  mucous  membrane,  the  accessory  sinuses,  and  possibly  the  intestinal 
tract.  When  the  bacteria  are  in  the  blood,  particularly  if  the  fever  is 
high,  nothing  is  gained  by  removing  diseased  tonsils  or  teeth  unless  they 
cause  local  symptoms  requiring  treatment.  In  some  of  the  bacteria-free 
cases  and  especially  in  the  cases  of  complete  recovery,  it  is  worth  while  to 
clear  up  foci  of  infection  in  an  effort  to  prevent  recurrences  which  are 
known  to  occur. 

Surgical  Relations. — In  a  patient  seen  for  the  first  time  or  one  not 
carefully  observed,  the  abdominal  symptoms  at  a  given  time  may  occupy 
such  a  prominent  position  in  the  clinical  picture  that  an  erroneous  diag¬ 
nosis  of  a  surgical  condition  may  be  made,  and  the  presence  of  endo¬ 
carditis  overlooked.  In  embolisms  to  the  spleen,  the  pain,  tenderness  and 
rigidity  over  the  splenic  area  may  be  so  marked  as  to  simulate  abscess 
of  the  spleen.  Embolism  to  the  mesenteric  arteries  may  cause  abdominal 
pain  with  bloody  diarrhea.  In  some  cases  the  enlargement  of  the  liver 
with  tenderness  and  rigidity  in  the  right  upper  quadrant  leads  to  an 
erroneous  diagnosis  of  liver  abscess,  cholecystitis,  or  subphrenic  abscess. 
At  times  severe  abdominal  pain  occurs  without  demonstrable  cause,  and 
it  may  occur  as  part  of  Henoch’s  purpura.  Horder  suggested  the  presence 
of  small  omental  hemorrhages  to  explain  some  of  the  abdominal  pains, 
the  cause  of  which  is  not  known.  A  knowledge  of  the  circumstances  under 
which  abdominal  pain  occurs  during  the  course  of  the  disease  will  often 
spare  the  patient  an  unnecessary  operation.  We  have  seen  at  least  6  cases 
of  the  disease  in  which  the  abdominal  findings  were  of  such  a  character 
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as  to  warrant  the  surgeons  to  operate  for  an  acute  appendicitis.  In  none 
was  the  appendix  found  to  be  acutely  inflamed. 

Infarction  of  the  kidney  not  infrequently  gives  rise  to  a  train  of 
symptoms  which  may  simulate  an  acute  surgical  condition.  There  may 
he  severe  pains  over  the  kidney  area,  with  or  without  radiation  to  the 
thigh  or  genitals,  associated  with  nausea  and  vomiting,  an  increase  in  the 
leukocytes  and  a  sharp  rise  of  temperature.  The  finding  of  marked 
albuminuria  or  hematuria  will  often  lead  to  the  diagnosis  of  infarction. 
The  bladder  symptoms,  frequency,  tenderness,  hypogastric  pain,  and 
sometimes  retention,  are  often  misleading.  The  incorrect  interpretation 
of  such  symptoms,  which  result  from  infarction  of  the  kidney,  has  occa¬ 
sionally  led  to  the  erroneous  diagnosis  of  tuberculosis  of  the  kidneys 
or  the  bladder,  pyelonephritis,  renal  calculus  or  perinephric  abscess. 
We  have  seen  2  cases  in  which  a  kidney  was  removed  because  of  such  an 
error  in  diagnosis.  It  is  important  to  keep  in  mind  that  the  embolisms 
do  not  lead  to  suppuration.  Eor  that  reason  one  must  be  conservative  in 
operating  on  foci  in  such  patients,  which  appear  clinically  to  be  purulent 
in  nature. 

In  an  occasional  case,  the  bone  pains  may  be  so  severe  as  to  simulate 
osteomyelitis.  In  one  case,  symptoms  resembling  osteomyelitis  of  the 
femur  were  produced  by  an  embolic  aneurysm  of  the  femoral  artery.  This 
patient  was  operated  upon  and  the  aneurysm  was  treated  by  ligation. 
Reference  has  already  been  made  to  the  occasionally  necessary  surgical 
treatment  of  embolic  aneurysms  occurring  in  the  extremities  and  to  the 
operative  removal  of  focal  infections. 

Peophylaxis 

Sir  Thomas  Horder  was  the  first  to  emphasize  the  importance  of 
prophylactic  measures.  Inasmuch  as  the  great  majority  of  cases  are  due 
to  superadded  infections  of  valves  which  are  the  seat  of  previous  rheu¬ 
matic  or  syphilitic  disease,  the  broader  problem  becomes  one  of  the  pre¬ 
vention  of  rheumatic  fever  and  syphilis.  The  more  immediate  considera¬ 
tion  is  the  prevention  of  subacute  bacterial  endocarditis  in  patients  who 
already  have  valvular  disease.  Cognizance  should  be  taken  of  the  fact 
that  many  of  the  patients  who  develop  the  disease  were  never  aware  of  a 
previous  valve  lesion.  In  other  cases,  a  valve  lesion  giving  no  symp¬ 
toms  was  accidentally  discovered  months  or  years  before  the  onset  of 
the  subacute  bacterial  infection.  In  another  larger  group,  the  patient 
was  aware  of  a  previous  valve  lesion,  but  the  symptoms  were  too  slight 
to  cause  him  to  change  his  habits  of  life.  As  was  pointed  out  above, 
individuals  showing  marked  symptoms  of  decompensation  practically 
never  develop  the  disease.  The  problem  of  prophylaxis  should  therefore 
be  directed  particularly  to  the  cases  in  which  the  valve  lesion  is  trifling 
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or,  at  the  most,  of  moderate  severity,  for  these  are  the  patients  who  are  the 
most  susceptible  to  the  disease. 

These  individuals  should  keep  themselves  under  observation.  Search 
should  be  made  at  regular  intervals  for  a  focus  of  infection  representing 
a  possible  portal  of  entry  for  the  anhemolytic  streptococci  and  the  influenza 
bacilli.  The  resistance  of  the  patient  should  be  raised  in  every  possible 
way.  Prophylactic  vaccination  should  be  attempted  on  a  large  scale, 
vaccines  being  prepared  when  possible  from  one  of  the  foci  of  infection. 
Otherwise  mixed  vaccines  containing  various  strains  of  streptococci  and 
influenza  bacilli  from  other  cases  of  endocarditis  might  be  tried.  In 
some  preliminary  studies  it  was  found  that  such  immunization  gives 
rise  to  antibodies  in  the  blood.  That,  of  course,  is  not  sufficient  evidence 
that  any  immunity  has  been  produced.  It  is  only  by  attempts  made  in 
many  places  to  cut  down  the  incidence  of  the  disease  by  immunization 
that  we  will  learn  much  concerning  its  value.  The  use  of  non-specific 
protein  inoculation  has  also  been  advised  to  increase  the  resistance  of  indi¬ 
viduals  who  are  the  subjects  of  valvular  disease.  We  have  had  no  experi¬ 
ence  with  this  method. 

There  is  no  field  in  preventive  medicine  in  which  it  is  more  important 
to  carry  on  studies  than  in  the  prophylaxis  of  this  disease  which  is  prac¬ 
tically  always  a  secondary  infection  and  which  attacks  by  preference 
patients  having  valvular  disease,  who  are  still  efficient 
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In  acute  bacterial  endocarditis,  previously  diseased  valves  are  fre¬ 
quently  involved,  but  not  with  such  regularity  as  in  the  subacute  cases. 
The  gonococcus,  for  instance,  attacks  perfectly  healthy  valves  in  the  great 
majority  of  cases.  On  the  other  hand,  the  Streptococcus  hemolyticus 
attacks  diseased  valves  in  about  60  per  cent  of  the  cases.  The  patients 
are  generally  unaware  of  a  previous  valvular  lesion. 

Etiology  and  Pathology. — The  organisms  responsible  for  the  disease 
are  nearly  always  the  pyogenic  bacteria,  among  which  are  the  Streptococcus 
hemolyticus,  the  Staphylococcus  aureus  and  albus,  the  pneumococcus, 
gonococcus,  meningococcus  and  other  Gram-negative  cocci,  Bacillus  anthra- 
cis,  etc.  The  vegetations  on  the  heart  valve  are  generally  quite  large 
and  have  a  soft  friable  consistence.  In  a  few  cases  the  vegetative  lesions 
are  surprisingly  small.  The  greater  part  of  the  vegetative  masses  consists 
of  fibrin,  agglutinated  blood-platelets  and  large  numbers  of  bacteria.  The 
lesions  have  a  great  tendency  to  cause  destruction  and  ulceration  of  the 
valve  with  extension  to  the  adjacent  myocardium.  In  an  occasional  case, 
perforation  between  one  cavity  of  the  heart  and  another  results.  The 
vegetative  as  well  as  the  metastatic  lesions  are  of  a  purulent  nature. 
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Unlike  the  cases  of  subacute  bacterial  endocarditis,  the  valves  on  the 
right  side  of  the  heart  are  frequently  affected.  The  gonococcus  and,  to 
a  lesser  extent,  the  pneumococcus,  has  a  special  tendency  to  involve  these 
valves.  Any  of  the  pyogenic  bacteria  can,  however,  become  implanted  on 
the  valves  on  the  right  side,  and  not  infrequently  isolated  involvement 
of  either  the  tricuspid  or  pulmonary  valve  occurs. 

In  most  of  the  cases  there  is  some  obvious  focus  from  which  the  organ¬ 
isms  have  gained  entry  into  the  blood-stream,  such  as  a  furuncle  or  a 
suppurative  wound,  paronychia,  puerperal  endometritis,  osteomyelitis,  or 
gonococcic  urethritis  or  prostatitis.  In  certain  instances,  thd  portal  of 
entry  is  never  discovered,  and  then  the  diagnosis  is  often  difficult. 

Symptoms. — The  symptoms  of  acute  bacterial  endocarditis  are  those 
of  the  local  lesion  from  which  the  organisms  have  gained  access  to  the 
blood,  and  those  due  to  the  general  infection  caused  by  these  organisms, 
both  before  and  after  they  have  established  themselves  on  the  heart  valve ; 
to  these  may  be  added  the  embolic  phenomena,  resulting  from  the  libera¬ 
tion*  into  the  blood-stream  of  fragments  of  the  vegetative  masses.  The 
symptoms  due  to  the  general  infection  are  too  well  known  to  require 
enumeration  here.  In  a  general  way,  they  include  remittent  or  intermit¬ 
tent  pyrexia,  rigors,  sweats,  severe  anemia,  prostration,  and  delirium. 

There  may  be  embolism  to  the  various  organs  and  the  extremities. 
The  resulting  symptoms  are  similar  to  those  occurring  in  the  course  of 
subacute  bacterial  endocarditis,  modified  by  the  purulent  character  of 
the  infarcts  produced.  Frequently  no  symptoms  referable  to  embolism 
are  present. 

There  are  instances  of  the  disease  in  which  the  most  experienced 
observers  have  failed  to  elicit  any  physical  signs  referable  to  the  heart 
valve.  The  symptoms  may  then  be  exclusively  those  of  the  general  infec¬ 
tion.  In  such  cases,  as  well  as  in  those  where  the  diagnosis  is  obscure, 
the  finding  of  what  we  have  termed  the  “  Janeway  lesion’’  is  of  the  greatest 
value.  These  lesions,  which  vary  in  size  from  0.5  to  3.0  cm.,  are 
situated  on  the  palms  of  the  hands  and  soles  of  the  feet.  They  are  for 
the  most  part  erythematous,  and  partly  hemorrhagic.  They  are  generally 
macular,  but  may  be  slightly  elevated,  and  have  a  pink  or  reddish  color 
which  later  becomes  bluish  red.  After  a  few  days  they  disappear,  leaving 
behind  them  only  a  slight  brownish  staining  of  the  skin.  In  contradistinc¬ 
tion  to  the  Osier  nodes,  which  are  almost  pathognomonic  for  the  subacute 
cases,  they  are  not  tender.  Janeway  lesions  are  not  present  in  all  cases 
of  acute  bacterial  endocarditis,  but  when  they  do  occur  they  are  believed 
to  be  almost  pathognomonic. 

Petechia ?. — Petechise  occur  often  in  great  numbers.  Purpura  is  not 
uncommon.  In  the  staphylococcus  cases,  petechise  with  raised  white 
centers  are  present,  and  constitute  a  characteristic  finding.  The  elevated 
central  portion  of  the  petechise  represents  a  minute  abscess,  and  the  sur- 
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rounding  redness  consists  of  a  zone  of  hyperemia  and  hemorrhage.  Such 
petechise  also  occur  in  general  staphylococcus  infections  without  endo¬ 
carditis. 

Murmurs . — The  development  of  fresh  murmurs  or  of  modifications 
of  preexisting  murmurs  often  gives  a  clue  to  the  diagnosis.  The  absence 
of  murmurs  does  not,  however,  rule  out  the  diagnosis,  because  not  infre¬ 
quently  cases  are  encountered  in  which  the  diagnosis  is  verified  by  post¬ 
mortem  examination,  in  which  no  murmurs  were  heard  during  the  entire 
course  of  the  disease,  despite  the  most  careful  examinations. 

Blood  cultures  are  generally  positive,  the  organisms  in  most  cases 
being  grown  with  ease.  The  eye-grounds  often  show  hemorrhages  and, 
occasionally,  optic  neuritis.  Of  interest  are  the  white  spots  in  the 
retina,  known  as  Roth’s  spots,  which  occur  not  infrequently  in  this  form 
of  endocarditis. 

Course. — The  course  of  the  disease  is  short  and  rarely  lasts  longer 
than  four  or  five  weeks.  Practically  all  the  cases  are  fatal,  but  there  are 
undoubtedly  instances  of  recovery.  Herrick  recorded  the  cases  until  1902, 
and  since  that  time  other  reports  have  appeared.  An  analysis  of  these 
cases  shows  that  in  many  no  definite  proof  of  the  existence  of  endocarditis 
has  been  furnished.  Some  of  them  represent  merely  instances  of  a  general 
infection  without  endocarditis.  In  the  opinion  of  some  of  the  best  ob¬ 
servers,  there  is  more  of  a  chance  for  recovery  when  the  infection  is 
due  to  the  gonococcus  than  when  originated  by  other  bacteria. 

Treatment. — The  treatment  of  the  disease  should  take  into  account 
the  local  lesion  as  well  as  the  general  infection.  The  surgical  treat¬ 
ment  of  the  suppurative  fo6Us,  representing  the  portal  of  entry,  may  he 
attempted,  but  is  generally  of  no  avail  inasmuch  as  the  bacteria  are  being 
distributed  to  the  blood-stream  in  large  numbers  by  the  vegetations. 
A  host  of  antiseptic  drugs  have  been  used  in  an  effort  to  eradicate  the 
infection.  Some  of  these  have  been  mentioned  when  the  treatment  of 
subacute  bacterial  endocarditis  was  discussed.  None  of  them  has  been 
proved  to  have  any  curative  value.  Two  remedies  are  worth  trying.  One 
is  sodium  cacodylate  administered,  as  described  by  Capps,  in  the  subacute 
cases.  Thompson  and  others  record  cases  of  recovery  following  the  use 
of  vaccines.  Every  type  of  vaccine  and  serum  has  been  employed  in  the 
treatment  of  this  disease.  In  the  experience  of  many  observers  and  our¬ 
selves,  there  has  been  no  successful  result  with  the  use  of  vaccines,  and 
we  believe  them  to  be  of  no  value. 

The  general  measures  which  are  useful  are  those  employed  in  general 
infections  without  endocarditis.  Transfusions,  though  themselves  not 
curative,  may  be  tried  to  improve  the  patient’s  general  condition  while 
some  systematic  form  of  therapy  of  possible  curative  value  is  being 
employed.  They  are  not  even  of  any  temporary  value  in  very  severe  cases. 
The  preventive  treatment  lies  in  the  prompt  care  of  local  infections. 
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ACUTE  MYOCARDITIS  AND  THE  HEART  IN  ACUTE  INFECTIOUS 

DISEASES 

Henry  A.  Christian 

Introduction. — Acute  myocarditis  and  the  heart  in  acute  infectious 
diseases  will  be  discussed  together  as  to  treatment  because  of  the  similarity 
in  management,  and  also  because  the  term,  “acute  myocarditis,”  is  very 
indefinite  in  usage,  being  by  some  limited  to  a  definite  acute  inflammatory 
process  involving  primarily  the  heart  muscle,  while  others  use  it  to  express 
the  circulatory  disturbances  occurring  with  the  failing  circulation  of  acute 
infectious  diseases.  Of  these  two  uses  of  the  term,  the  former  would 
make  it  an  extremely  rare  condition,  while  the  latter  would  make  it  a 
condition  of  great  frequency. 

Acute  myocarditis  in  the  sense  of  a  primary  acute  inflammation  of  the 
heart  muscle  is  a  possibility,  but  except  for  its  occurrence  by  extension 
from  adjacent  structures  as  the  pericardium,  valves,  mediastinum  or 
lungs,  accompanying  cardiac  infarction,  or  as  part  of  a  pyemia,  it  is  of 
extreme  rarity.  Such  primary  cases  have  been  reported  but  the  writer 
has  never  encountered  one  either  in  the  clinic  or  postmortem  room ;  few, 
if  any,  of  the  reported  cases  have  had  an  actual  diagnosis  made  during 
life.  When  occurring  with  these  other  conditions  the  acute  myocarditis 
is  completely  overshadowed. 

Degenerative  processes,  fatty,  hyaline,  hydropic,  granular  or  so-called 
cloudy  swelling,  occur  often  in  patients  dying  from  acute  infectious  dis¬ 
eases,  but  just  what  part  these  anatomical  changes  play  in  the  circulatory 
failure,  it  is  difficult  to  state.  Furthermore,  the  matter  is  again  com¬ 
plicated  by  our  lack  of  knowledge  of  the  parts  played  individually  by  the 
heart  muscle  and  by  the  peripheral  circulation  in  causing  circulatory  fail¬ 
ure  in  infectious  diseases.  The  view  of  Romberg  and  his  associates  that 
the  circulatory  failure  is  all  a  matter  of  vasomotor  change  has  had  doubt 
thrown  on  it  by  the  experiments  of  Newburgh  in  the  laboratory  of  W.  T. 
Porter,  who  found  the  vasomotor  mechanism  intact  in  animals  dying  of 
experimental  pneumonia.  However,  circulatory  failure,  whatever  its 
mechanism,  is  a  definite  clinical  entity  in  infectious  diseases  and  one  of 
very  great  importance  in  relation  to  prognosis  in  these  conditions. 
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The  acute  myocardial  changes  of  rheumatism  have  a  much  more 
definite  basis  than  those  of  other  acute  infectious  diseases  in  the  presence 
of  the  Aschoff  bodies  scattered  through  the  myocardium  as  well  as  degen¬ 
erative  changes.  Usually  there  are  combined  with  the  muscle  changes 
lesions  of  valves  and  pericardium.  In  most  cases  of  rheumatism  the 
myocardial  lesions  are  of  relatively  little  import  in  the  acute  stages  of 
the  disease,  hut  play  a  large  part  in  determining  the  subsequent  course 
of  life  after  chronic  valve  lesions  have  developed.  Rarely  they  cause 
acute  circulatory  failure  when  endocarditis  and  pericarditis  are  absent. 

Symptomatology. — Judging  from  a  few  reported  cases  of  primary 
acute  myocarditis,  and  from  both  the  descriptions  of  others  and  my  own 
observations  of  circulatory  failure  in  acute  infectious  diseases,  the  symp¬ 
tomatology  is  very  different  from  that  seen  in  the  decompensation  of 
cardiac  valvular  disease  and  chronic  myocarditis.  In  the  first  place, 
pallor,  often  of  an  ashen  gray  appearance,  occurs  rather  than  cyanosis. 
Edema  of  the  dependent  parts  almost  never  occurs.  Pulmonary  edema 
may  he  present.  Hepatic  congestion  with  tenderness  in  the  liver  region 
is  more  frequent.  The  pulse  is  small,  weak,  of  low  tension  and  thready ; 
sometimes  it  is  rapid,  sometimes  slow.  Arhythmia  is  common;  extra¬ 
systoles,  auricular  fibrillation  or  flutter  and  partial  or  complete  block  all 
occur.  In  cases  with  sudden  death  ventricular  fibrillation  seems  not 
improbable  but  we  have  no  positive  knowledge  of  this.  The  patients 
usually  are  in  a  cold  sweat  and  nausea  and  vomiting  are  frequent 
symptoms. 

Cardiac  or  circulatory  failure  is  a  serious  complication  of  diphtheria 
(Place).  Coming  here,  as  it  does  often  after  the  process  in  the  throat  has 
cleared,  it  gives  a  cleaner-cut  clinical  picture  than  in  those  acute  infec¬ 
tious  diseases  like  pneumonia  and  typhoid  in  which  the  fever  and  toxic 
state  of  the  disease  are  still  present.  In  diphtheria  the  onset  is  usually 
sudden  with  weakness,  restlessness,  pallor  and  vomiting.  Often  epigastric 
or  hepatic  tenderness  is  found.  The  pulse  usually  is  irregular  (McCul¬ 
loch)  and  is  weak  and  thready.  The  blood-pressure  is  low.  With  heart- 
block  the  pulse  is  slow,  30  to  40 ;  without  it,  it  is  rapid,  110  to  140.  The 
heart  sounds  are  weak  with  a  gallop  rhythm.  A  mitral  systolic  murmur 
may  develop  and  the  heart  is  moderately  enlarged  to  percussion.  If  the 
patient  recovers,  cardiac  instability  as  to  rate  and  vasomotor  instability 
(feeling  faint  on  slight  exertion)  may  persist  for  some  time.  These 
changes,  too,  may  be  present  before  cardiac  failure  appears  and  suggest 
that  it  is  impending. 

In  typhoid  fever  and  pneumonia  circulatory  failure  occurs  much  more 
in  the  febrile  period  of  the  disease.  In  pneumonia  the  cyanosis  from  the 
pulmonary  process  complicates  the  picture,  and  in  both  diseases  the  pa¬ 
tient’s  general  poor  condition  and  the  toxic  manifestations  of  the  underly¬ 
ing  diseases  obscure  to  a  large  extent  the  picture  of  heart  disturbance, 
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except  the  peripheral  manifestations  in  the  pulse.  This  also  applies  to  the 
circulatory  failure  in  the  other  acute  infectious  diseases.  In  these, 
arhythmias,  such  as  auricular  fibrillation  and  heart-block,  may  develop 
suddenly.  In  typhoid  fever,  sometimes  during  convalescence,  particularly 
as  a  result  of  sitting  up  too  soon  or  other  exertion,  the  pulse  rate  increases, 
an  apex  systolic  murmur  appears  and  the  heart  enlarges  to  percussion. 
Return  to  rest  ordinarily  ends  such  a  disturbance  in  a  short  time. 

Treatment  < — Rest. — Rest  is  the  most  important  feature  of  the  treat¬ 
ment  of  acute  circulatory  failure.  A  light  ice-bag  over  the  heart  is  indi¬ 
cated.  The  patient  is  to  he  spared  all  possible  body  exertions.  The  diet  is 
to  be  light.  In  typhoid  fever,  where  the  fluid  intake  may  have  been  large, 
this  is  to  be  reduced  to  a  1,200  c.c.  to  1,500  c.c.  level.  Small  doses  of  mor- 
phin  are  very  helpful  when  the  patient  is  restless.  Of  course,  the  infec¬ 
tious  disease  of  which  the  circulatory  failure  is  a  complication  should  have 
the  best  possible  treatment.  If  the  patient  recovers,  a  long  period  of  rest 
in  bed  and  a  slow  return  to  activity  is  indicated. 

Digitalis. — Eirst  of  all,  it  should  be  emphasized  that  digitalis  does 
little  or  no  good  in  these  forms  of  acute  myocarditis  and  circulatory 
failure  in  acute  infectious  diseases  with  a  previously  normal  heart,  except 
in  the  occasional  case  that  develops  auricular  fibrillation  or  other  similar 
arhythmia.  These  are  strong  statements  hut  my  own  observations  are  not 
confirmatory  of  belief  in  any  value  of  digitalis  for  such  patients,  with 
regular  rhythm,  and  I  find  many  excellent  clinicians  take  the  same  view. 
Even  with  fibrillation  many  are  skeptical  of  the  value  of  digitalis.  How¬ 
ever,  in  the  event  of  fibrillation  developing  I  would  at  once  give  digitalis 
in  large  doses  by  mouth  or  strophanthin  or  ouabain  intravenously  (de¬ 
scribed  in  Chapter  XI.)  Rarely  these  drugs  seem  to  be  effective  when 
fibrillation  is  not  present.  Whether  digitalis  is  harmful  to  these  patients 
when  not  fibrillating  is  still  under  discussion.  Even  if  it  is  not  harmful, 
its  usual  failure  to  improve  the  circulation  is  sufficient  reason  for  not 
employing  it  routinely  in  the  treatment  of  acute  circulatory  failure. 

Will  the  routine  use  of  digitalis  prior  to  the  development  of  signs  of 
circulatory  failure  prevent  their  occurrence  ?  Many  believe  that  it  will. 
I  myself  doubt  it.  It  does  not  seem  to  me  that  the  evidence  in  favor  of 
such  prophylactic  use  of  digitalis  is  at  all  convincing.  More  observations 
are  needed.  To  he  of  real  value  a  large  number  of  patients  must  he 
observed  with  alternate  cases  not  receiving  digitalis  serving  as  controls. 
Digitalis  has  been  advocated  most  as  a  routine  in  the  treatment  of  pneu¬ 
monia.  One  reason  for  this  was  to  have  the  patient  well  digitalized  so 
that,  when  any  circulatory  disturbance  came,  a  quick  digitalis  effect  might 
be  obtained.  This  reason,  I  think,  no  longer  holds  because  by  the  large 
dose  method  of  giving  digitalis  by  mouth  or  by  the  intravenous  use  of 
strophanthin  or  ouabain  (described  in  Chapter  XI)  equally  prompt  digi¬ 
talis  effects  are  attainable.  I  do  not  employ  digitalis  at  present  as  a  part 
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of  the  routine  management  of  pneumonia  because  my  own  use  of  it  has 
not  seemed  to  indicate  any  beneficial  effect. 

Nothing  of  what  has  been  said  of  digitalis  applies  to  those  patients  who 
have  evidences  of  cardiac  decompensation  from  some  preexisting  cardiac 
lesion.  For  these  I  would  use  digitalis  from  the  beginning  of  their  acute 
illness  as  described  in  Chapter  .XI,  the  method  of  giving  and  the  dosage 
depending  on  the  evidences  present  of  cardiac  decompensation. 

Quinidin  Sulphate. — Quinidin  sulphate  may  prove  beneficial  in 
those  cases  developing  auricular  or  ventricular  fibrillation  or  numerous 
extrasystoles.  (For  discussion  of  quinidin  see  Chapter  XI.)  So  far 
this  is  more  hypothetical  than  proved  by  observation. 

Cardiac  Stimulants. — Are  there  any  ?  I  doubt  it.  Digitalis  is  not  a 
cardiac  stimulant  in  this  type  of  cardiac  failure.  Strychnia  has  a  tem¬ 
porary  improving  effect  on  the  pulse  and  for  its  use  there  is  no  contra¬ 
indication.  The  consensus  of  opinion,  however,  is  against  its  being  of 
much  real  value  (Parkinson  and  Rowland).  The  same  applies  to  cam¬ 
phor  given  subcutaneously  in  combination  with  ether  and  olive  oil  (cam¬ 
phor  1.5  gm.,  olive  oil  6  c.c.,  ether  4  c.c. ;  dose  1  to  2  c.c.  subcutaneously). 
Caffein,  0.1  to  0.3  gm.  dose,  given  every  four  hours,  occasionally  seems  to 
have  some  effect  in  improving  the  circulation.  All  of  these  appear  to 
have  more  influence  on  the  peripheral  circulation  than  on  the  heart. 
Restraint  in  medicinal  therapeutics  seems  the  wisest  procedure.  In  the 
face  of  marked  circulatory  failure  in  acute  infectious  conditions,  I  would 
use  caffein  in  combination  with  either  strychnia  or  camphor,  caffein  0.1 
gm.  (1%  gr.)  and  strychnia  1%  mg.  (1/40  gr.)  subcutaneously  every 
two  hours  for  a  maximum  of  six  doses ;  occasionally  they  seem  to  tide  over 
the  emergency;  often  they  cause  no  improvement.  The  routine  use  of 
such  drugs  in  lesser  degrees  of  circulatory  failure  is  undesirable. 
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TREATMENT  OF  CHRONIC  MYOCARDITIS  AND  CHRONIC 
VALVULAR  DISEASE  OF  THE  HEART 

Henry  A.  Christian 

Introduction. — From  the  point  of  view  of  treatment,  chronic  myocar¬ 
ditis  and  chronic  valvular  disease  of  the  heart  can  be  discussed  advan¬ 
tageously  together  for  two  reasons:  (1)  because  primarily  the  symptoms 
and  other  disturbances  in  each  depend  on  the  condition  (functional  effi¬ 
ciency)  of  the  heart  muscle,  and  (2)  because  the  same  principles  of  treat¬ 
ment  apply  for  each  condition.  A  few  minor  variations  in  management, 
dependent  on  the  particular  lesion,  will  be  discussed  after  the  general  prin¬ 
ciples  of  treatment  applicable  to  the  vast  majority  of  cases  in  these  two 
groups  have  been  described.  What  we  are  called  upon  to  treat  under  the 
heading  of  this  chapter  really  is  chronic  heart  disease  or  chronic  cardiac 
decompensation,  and  these  terms  will  be  used  in  referring  to  cardiac  cases 
with  chronic  disturbances  of  valves  or  muscle,  or,  as  is  usually  true  of 
cases  with  chronic  valve  lesions,  with  chronic  disturbances  of  both  valves 
and  muscle. 

Three  factors  may  enter  into  the  production  of  the  symptoms  and  dis¬ 
turbances  resulting  from  chronic  heart  disease :  (1)  the  muscle  is,  in  itself, 
inefficient  in  its  function;  (2)  valve  lesions  cause  mechanical  hindrance  to 
muscle  effectiveness;  (3)  arhythmia  disturbs  the  orderly  sequence  of 
muscle  contractions  and  so  hinders  their  efficient  action.  Indirectly,  in¬ 
creased  peripheral  resistance  is  a  factor  in  causing  cardiac  inefficiency. 
Of  these,  in  relative  importance,  muscle  comes  first,  and  the  mechanical 
effect  of  valve  lesion  comes  last. 
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In  chronic  myocarditis  a  diseased  condition  of  the  heart  muscle  inter¬ 
feres  with  an  adequate  systolic  output  of  blood  per  unit  of  time.  So 
long  as  the  systolic  output  is  maintained  at  such  a  level  as  to  furnish 
to  the  body  the  needed  blood  supply,  there  are  no  disturbances  m  heart 
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function ;  when  systolic  output  decreases  below  this  level,  symptoms  begin 
to  appear.  Systolic  output  may,  and  very  frequently  does,  decrease  with¬ 
out  change  in  rhythm,  sometimes  even  without  increase  in  rate.  Each 
systole  of  the  heart  is  less  powerful,  less  complete  or  comes  when  the 
ventricles  are  less  completely  filled  than  is  normal.  Any  or  all  of  these 
may  happen  without  any  disturbance  in  rhythm  or  any  valve  defect,  and 
be  dependent  on  some  lesion  which  damages  the  heart  muscle.  In 
addition,  arhythmias  may  so  disturb  the  orderly  sequence  of  muscle  con¬ 
traction  that  there  are  so  many  systoles  coming  after  a  very  brief  period 
of  diastolic  filling  of  the  ventricles  as  to  result  in  a  decreased  systolic 
output  and  so  decreased  cardiac  function ;  or  conduction  disturbances 
may  so  slow  heart  action  as  to  give  a  systolic  output  inadequate  for  normal 
body  function.  Arhythmias  usually  occur  in  hearts  with  diseased  myo¬ 
cardium  and  add  their  effect  to  those  coming  from  the  diseased  heart 
muscle  with  regular  rhythm.  Occasionally  the  arhythmia  is  the  sole  dis¬ 
turbing  factor. 

In  chronic  myocarditis  it  is  the  musculature  of  the  ventricles  that  is 
chiefly  concerned ;  with  regular  rhythm  the  condition  of  the  musculature  of 
the  auricles  is  of  very  little  importance.  However,  muscle  lesions  in  the 
auricles  may  cause  disturbances  in  rhythm  and  indirectly  affect  cardiac 
action  by  disturbing  ventricular  function  and  so  decrease  the  systolic  out¬ 
put  of  blood. 

For  these  disturbances  in  heart  muscle  we  use  the  term  “chronic 
myocarditis.”  However,  the  term  is  definitely  unsatisfactory.  It  means 
inflammation  and  implies  connective  tissue  increase.  In  many  of  these 
hearts  there  is  no  evidence  of  inflammation,  and  there  is  no  increase’ in 
interstitial  connective  tissue.  Sometimes  we  find  evidence  under  the 
microscope  of  degenerative  changes  in  the  heart  muscle  but  very,  very 
often  the  miscroscope  fails  to  reveal  any  lesion  of  the  heart  muscle.  This 
is  not  the  place  to  discuss  the  various  theories  as  to  just  what  has  happened 
in  these  hearts  to'  disturb  muscle  function  so  greatly.  They  are  interest¬ 
ing  theories,  but  they  fail  to  give  any  really  satisfactory  explanation  of  the 
mechanism  of  muscle  failure  in  these  patients.  During  life  we  cannot 
anticipate  which  heart  will  show  connective  tissue  increase,  which  heart 
will  show  degenerative  changes  in  heart  muscle,  or  which  heart  will  show 
under  the  microscope  essentially  normal  appearing  musculature.  So  we 
use  the  term  “chronic  myocarditis”  to  include  all,  and  to  mean  a  heart  in 
which  the  muscle  is  functionally  incompetent ;  the  term  is  really  used  in 
a  functional  rather  than  structural  sense.  Other  terms  have  been  sug¬ 
gested  but  they  are  as  little  satisfactory. 

In  chronic  myocarditis  the  prime  disturbance  is  the  ineffectual  con¬ 
traction  and  decreased  tonicity  of  the  muscle.  In  addition  arhythmias 
often  add  another  disturbing  factor.  Organic  valve  lesions  are  lacking. 
However,  valve  orifices  become  enlarged  as  a  result  of  muscle  disturbances 
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and  regurgitation  through  these  dilated  orifices  is  a  further  factor  disturb¬ 
ing  heart  function.  This  sort  of  regurgitation  may  take  place  at  any  valve, 
but  it  is  relatively  an  infrequent  occurrence  at  the  pulmonic  and  aortic 
valves  and  of  very  little  consequence  to  heart  function  when  occurring. 
On  the  other  hand  it  is  commonly  present  at  the  mitral  and  tricuspid 
valves  and  plays  an  important  part  in  cardiac  inefficiency,  even  though 
it  is  a  secondary  result  of  myocardial  disturbance. 

In  chronic  myocarditis  the  heart,  with  rare  exceptions,  is  enlarged  ; 
when  the  condition  produces  symptoms,  the  heart  is  almost  always  very 
considerably  enlarged ;  so  much  so  that  it  is  usually  easy  to  detect  enlarge¬ 
ment  by  simple  physical  examination,  palpation,  percussion  and  auscul¬ 
tation.  Only  rarely  is  an  X-ray  needed  to  determine  the  enlargement 
in  these  cases ;  usually  those  that  require  X-ray  are  patients  with  marked 
pulmonary  emphysema  in  whom  the  air-distended  lung  covers  over  the 
heart  with  so  thick  and  resonant  a  layer  as  to  interfere  with  palpation, 
percussion  and  auscultation.  My  own  feeling  is  that  X-ray  very  infre^ 
quently  is  of  any  essential  value  in  the  study  of  chronic  cardiac  cases,  the 
exception  being  the  markedly  emphysematous  lung  or  the  occasional  case 
when  it  may  be  needed  to  distinguish  displacement  from  enlargement. 
Cardiac  enlargement  in  these  patients  is  due  to  thickening  of  the  heart 
wall  and  enlargement  of  the  cardiac  cavities,  (hypertrophy  and  dilatation). 
Apart  from  hypertrophy,  dilatation,  though  much  talked  about,  in  my 
judgment,  plays  but  an  insignificant  r51e  in  chronic  cardiac  failure.  It  is 
a  very  striking  thing  that,  as  a  rule,  these  enlarged  hearts  show  no  demon¬ 
strable  decrease  in  size  as  the  result  of  effective  treatment,  and  it  would 
seem  that  once  an  enlarged  heart,  always  an  enlarged  heart,  is  true  except 
for  the  slighter  changes  in  size  that  occur  as  part  of  the  physiologic  varia¬ 
tion  of  cardiac  function.  Genuine  acute  dilatation  practically  does  not 
occur  so  far  as  my  experience  goes. 

Chronic  endocarditis  leads  to  thickening,  contraction,  interadherence, 
and  retraction  of  the  valve  cusps.  The  chordae  tendinese  usually  are  in¬ 
volved  too  with  thickening  and  shortening.  The  result  is  either  a  narrow¬ 
ing  of  the  valve  orifice  or  a  failure  of  the  cusps  to  close  the  orifice.  Very 
frequently  both  occur  and  there  are  signs  of  stenosis  and  insufficiency. 
The  recognition  of  the  various  valve  lesions  depends  on  simple  physical 
examination  and  needs  no  description  here.  In  these  valvular  lesions 
almost  always  what  has  caused  the  damage  to  the  valves  simultaneously  has 
injured  the  heart  muscle,  or  the  stress  and  strain  of  the  muscle  struggling 
against  the  mechanical  defect  of  valve  lesion  has  caused  damage  to  the 
muscle;  as  a  result  chronic  myocarditis,  in  the  sense  already  explained, 
is  a  frequent  accompaniment  of  the  chronic  valve  lesion  and  is  the  impor¬ 
tant  factor  in  producing  symptoms  and  other  disturbances.  In  many 

1  Relative  insufficiency  of  the  aortic  valves  is  probably  more  common  than  has  usu¬ 
ally  been  taught. — Editor. 
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patients  it  is  the  chronic  myocarditis  that  is  the  chief  factor  in  causing 
cardiac  decompensation,  as  shown  by  the  response  to  therapeutic  measures 
that  can  have  no  effect  on  the  valve  lesion.  However,  in  these  cases  the 
mechanical  effect  of  the  valve  lesion  is  always  some  factor  in  the  disturb¬ 
ance  and  sometimes,  as  in  marked  aortic  regurgitation  and  in  extremely 
stenosed  valve  orifices,  it  is  the  chief  factor.  This  is  to  be  borne  in  mind 
when  evaluating  the  probable  effect  of  therapeutic  measures. 

The  arhythmias  that  play  any  conspicuous  part  as  actual  hindrances 
to  efficient  muscle  action  and  in  determining  symptoms  and  disturbances 
of  chronic  heart  disease  are  relatively  few  and  easily  recognized  by  the 
finger  and  ear  of  the  clinician  who  has  had  these  sense  organs  trained 
under  the  check  of  polygraph  or  electrocardiograph.  These  instruments, 
after  they  have  had  their  educational  use,  are  of  relatively  little  impor¬ 
tance  in  the  treatment  of  chronic  cardiac  disease. 

Of  these  arhythmias  the  most  important,  from  the  point  of  view  of 
both  frequency  and  as  a  disturbance  to  cardiac  function,  is  auricular 
fibrillation ,  which  gives  to  the  pulse  an  irregularity  without  any  domi¬ 
nating  rhythm,  but  merely  a  succession  of  impulses  of  varying  force, 
varyingly  placed.  When  auricular  fibrillation  is  acting  as  a  factor  disturb¬ 
ing  cardiac  action,  the  rate  is  rapid,  and  when  counted  with  the  stethoscope 
over  the  heart,  there  is  an  excess  of  beats  over  those  that  can  be  felt  by 
the  palpating  finger  on  the  radial  artery,  constituting  what  we  term  a 
pulse  deficit.  These  phenomena  are  sufficient  to  justify  the  diagnosis  of 
auricular  fibrillation  with  but  very  few  exceptions.  Rather  closely  allied 
to  auricular  fibrillation  is  auricular  flutter ,  sometimes  recognizable  from 
fibrillation  by  the  palpating  finger  because  of  a  certain  rhythmic  variation 
in  the  irregularity.  If  unrecognized  as  flutter  by  simple  palpation  and 
auscultation,  flutter  would  pass  as  fibrillation  and  the  clinical  significance 
is  much  the  same.  The  third  arhythmia  of  functional  importance,  though 
much  more  infrequent  than  fibrillation  or  even  flutter,  is  complete  heart- 
block  with  greatly  slowed  heart  rate.  Rates  above  35  are  rarely  of  func¬ 
tional  significance  and  rates  below  35  are  practically  always  complete 
heart-block,  and  may  be  so  diagnosed  merely  on  the  basis  of  this  slow  rate. 
Extrasystoles  are  very  frequently  met  with  in  chronic  heart  disease  and 
are  usually  easily  diagnosed  by  the  palpating  finger  as  an  occasional  to 
frequent  interruption  of  the  regular  rhythm  by  a  beat  coming  at  a  shorter 
than  normal  interval  after  a  regular  contraction,  and  often  followed  by  a 
recognizably  longer  pause  than  the  regular  interval  between  beats.  Unless 
the  extrasystoles  are  extremely  numerous  they  probably  play  no  part  in 
decreasing  cardiac  efficiency,  though  they  may  be  productive  of  annoying 
symptoms.  When  they  recur  regularly  after  each  normal  systole  they 
constitute  what  is  termed  a  bigeminal  pulse.  Some  of  the  rare  arhythmias 
play  a  part  in  decreasing  cardiac  function,  but  they  are  too  infrequent  to 
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be  of  any  considerable  importance  in  the  treatment  of  chronic  cardiac 
disease. 

Though  not  strictly  an  arhythmia,  pulsus  alternans  is  a  very  significant 
change  in  the  pulse,  indicative  of  a  poorly  functioning  myocardium.  In 
pulsus  alternans  the  size  or  volume  of  the  pulse  waves  varies  so  that  every 
other  one  is  smaller,  indicative  of  a  failure  of  the  heart  muscle  to  recover 
completely  from  the  effects  of  one  systole  before  the  next  comes.  Often 
this  rhythmic  variation  in  pulse  size  can  he  detected  by  the  palpating 
finger  on  the  radial  artery.  Very  frequently,  when  not  made  out  in  this 
way,  the  variation  is  apparent  in  taking  a  blood-pressure  reading  with  a 
sphygmomanometer,  particularly  when  the  auscultatory  method  is  used. 
However,  in  many  cases  an  arteriogram  is  necessary  to  detect  pulsus 
alternans. 

When  the  blood-pressure  is  high,  often  alternation  can  he  made 
out  while  registering  the  blood-pressure  with  the  sphygmomanometer, 
though  the  arteriogram  fails  to  show  any  variation  in  size  of  the  pulse 
waves  or  a  graphic  record  is  very  difficult  to  obtain.  Not  infrequently 
pulsus  alternans,  clearly  recognizable  by  the  palpating  finger,  may  be  very 
difficult  of  graphic  recording.  All  three  methods  of  observation  should  be 
used  in  order  not  to  overlook  the  existence  of  pulsus  alternans  because  its 
presence  is  of  such  importance  in  prognosis.  A  lesser  degree  of  pulsus 
alternans  is  present  in  those  patients  in  whom  it  can  be  detected  only  in  a 
few  beats  next  succeeding  the  pause  after  an  extrasystole.  Here  it  is  of 
less  serious  prognostic  significance  than  when  continuously  present.  Varia¬ 
tion  in  the  size  of  pulse  waves  in  auricular  fibrillation,  extrasystoles  and 
other  irregularities  of  rhythm  do  not  constitute  pulsus  alternans.  With 
pulsus  bigeminus  due  to  regularly  recurring  extrasystoles,  the  pulse  waves 
alternate  in  size  since  the  extrasystoles  give  a  smaller  systolic  output  than 
the  regular  systoles.  This  constitutes  a  false  or  pseudo  pulsus  alternans, 
easily  recognized  by  the  palpating  finger  and  of  different  significance  from 
true  pulsus  alternans.  True  pulsus  alternans  is  of  very  great  significance 
in  prognosis ;  with  very  rare  exceptions  it  is  of  grave  omen.  The  pulsus 
alternans  present  during  paroxysmal  tachycardia  that  disappears  with 
restoration  of  normal  rate  is  one  of  these  exceptions. 

Another  disturbance  in  heart  action,  not  an  arhythmia,  is  of  much 
significance.  It  can  be  recognized  only  with  the  electrocardiograph.  It 
consists  of  a  distortion  of  the  ventricular  complex  in  the  electrocardiogram 
with  prolongation  of  the  Q.K.S.  interval  and  notching  or  thickening  of 
the  up  or  down  strokes  of  the  R.S.  wave.  This  frequently  is  spoken  of 
as  a  disturbance  in  intraventricular  conduction,  due  to  a  lesion  breaking 
continuity  of  conduction  through  the  Purkinje’s  fibers.  Whatever  its 
actual  cause,  its  occurrence  is  of  serious  import  and  to  be  interpreted  much 
as  pulsus  alternans  unless  it  is  a  transitory  phenomenon  and  does  not 
, recur,  as  rarely  happens. 
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ETIOLOGY 

Chronic  cardiac  disease,  in  itself,  lias  no  specific  etiology.  Of  the 
causes  of  chronic  valvular  disease  rheumatic  fever  comes  first  in  rank 
of  etiological  factors.  Chorea  and  tonsillitis,  both  closely  allied  to  rheu¬ 
matic  fever  in  our  ideas  of  etiology,  play  an  important  role  in  causing 
chronic  valvular  disease ;  other  types  of  infection  are  of  minor  importance. 
Syphilis  is  a  frequent  cause  of  aortic  insufficiency.  Strictly  speaking  this 
type  of  aortic  insufficiency  depends  on  changes  in  the  aortic  ring  and 
adjacent  aorta  more  than  on  a  pathological  process  involving  the  valve 
cusps.  However,  the  syphilitic  process  frequently  does  extend  to  the 
cusps  and  rarely  it  may  begin  in  the  cusps.  Syphilis  plays  a  negligible 
part  with  regard  to  the  valves  other  than  the  aortic. 

Chronic  valvular  disease  with  few  exceptions  has  its  inception  in 
childhood  or  early  adult  life.  Frequently,  many  years  elapse  before  signs 
of  cardiac  disease  appear.  However,  after  forty-five  it  is  rare  to  have 
the  beginning  of  symptoms  of  chronic  valvular  disease  of  the  heart  from 
valve  lesions.  Conversely  the  diagnosis  of  chronic  cardiac  valvular  dis¬ 
ease  should  be  made  with  great  caution  when  the  patient  develops  symp¬ 
toms  of  heart  disease  after  forty-five  years  of  age.  Syphilitic  disease  of 
the  aorta  may  come  at  any  age  but  is  commonest  in  young  adults  and  those 
of  middle  age,  and  in  males  much  more  common  than  in  females. 

The  causes  of  chronic  myocarditis  are  less  well  understood  than  those 
of  chronic  cardiac  valvular  disease.  There  is  a  growing  belief  that  ante¬ 
cedent  infections  of  various  sorts  play  an  important  etiological  part. 
These  do  not  include  rheumatic  fever  when  we  exclude  cases  with  organic 
valve  lesions,  since  it  is  extremely  rare  for  this  disease  to  cause  lesions  in 
the  heart  muscle  without,  at  the  same  time,  causing  valve  lesions.  Yet  when 
valves  are  involved,  rheumatism  very  often  attacks  the  myocardium,  too, 
and  there  is  an  acute  heart  muscle  lesion  of  rheumatic  origin  which  is 
quite  characteristic  of  that  disease,  namely,  the  rheumatic  nodules  or 
Aschoff  bodies.  Their  occurrence  very  probably  is  responsible  for  some 
of  the  muscle  change  of  the  chronic  stages  of  rheumatic  valve  lesions. 

Hyperthyroidism,  if  persisting,  usually  leads  to  chronic  myocarditis ; 
experimentally  thyroid  preparations  will  cause  myocardial  lesions.  This 
is  an  additional  indication  for  prompt  and  thorough  treatment  of  hyper¬ 
thyroidism.  Arteriosclerosis  and  hypertension  frequently  are  antecedent 
to  and  important  causative  factors  of  chronic  myocarditis.  Arteriosclero¬ 
sis  without  hypertension  damages  the  heart  muscle  most  probably  by  dis¬ 
turbing  its  nutrition  as  a  result  of  coronary  involvement.  Hypertension, 
with  or  without  arteriosclerosis,  adds  a  factor  of  strain  from  peripheral 
resistance.  With  both  there  may  be  some  direct  action  on  the  heart  muscle 
of  those  causes,  whatever  they  may  be,  which  have  produced  arteriosclero- 
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sis  and  hypertension.  Curiously  enough,  syphilis  seems  to  play  a  very 
minor  role  in  causing  chronic  myocarditis.2 

In  contrast  to  chronic  valvular  disease,  the  symptoms  from  chronic 
myocarditis  rarely  occur  before  forty-five  years  of  age,  and  if  the  patient 
is  over  forty-five  when  symptoms  appear  the  chances  of  its  being  chronic 
myocarditis  rather  than  a  valvular  lesion  are  very  great. 


SYMPTOMATOLOGY 

The  factors  discussed  so  far,  which  play  parts  in  causing  insufficiency 
in  chronic  cardiac  disease  by  decreasing  systolic  output  below  that  suf¬ 
ficient  to  maintain  normal  body  function,  produce  the  symptoms  and 
other  disturbances  which  should  be  treated.  These  symptoms  and  dis¬ 
turbances  are  breathlessness,  cough,  edema  (subcutaneous  tissues,  body 
cavities,  viscera),  cyanosis,  chronic  passive  congestion,  pain,  substernal 
pressure,  hyperesthesia,  restlessness,  palpitation,  exhaustion  and  tachy¬ 
cardia.  The  most  important  of  these  as  indications  for  treatment,  and 
those  whose  amelioration  shows  when  treatment  is  adequate,  are  breath¬ 
lessness,  edema  and  cyanosis.  Occasionally  chronic  passive  congestion 
of  the  liver,  shown  by  enlargement  and  tenderness,  is  the  chief  index  of 
cardiac  insufficiency.  It  is  important  to  recall  that  serious  cardiac  de¬ 
compensation  may  exist  in  the  absence  of  tachycardia. 


TREATMENT 

Treatment  of  chronic  cardiac  disease  will  be  discussed  under  five  head¬ 
ings :  (1)  treatment  during  the  stage  of  heart  failure  or  decompensation; 
(2)  continuation  treatment  after  the  symptoms  of  heart  failure  or  de¬ 
compensation  have  ameliorated  if  not  entirely  disappeared;  (3)  man¬ 
agement  during  the  period  when,  though  there  are  physical  signs  of 
cardiac  disease,  symptoms  are  absent  or  slight;  (4)  prevention  of  the 
development  of  cardiac  disease;  (5)  treatment  of  special  conditions  oc¬ 
curring  during  chronic  cardiac  disease. 


Treatment  During  the  Stage  of  Heart  Failure  or  Decompensation 

By  heart  failure  or  decompensation  is  meant  that  stage  in  the  pro¬ 
gression  of  cardiac  disease  at  which  the  symptoms  and  disturbances  of 

2  Warthin,  from  pathological  studies  claims  that  syphilis  plays  an  important 

part  in  the  causation  of  myocarditis.  Clinical  experience  does  not  support  this  view. 
— Editor. 
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the  condition  are  sufficiently  evident  to  constitute  a  definite  handicap  to 
the  individual’s  efficiency.  To  put  it  another  way,  they  are  sufficiently 
marked  to  cause  the  patient  to  consult  a  physician.  It  is  quite  evident 
that  the  terms,  heart  failure  or  decompensation,  are  only  relative.  The 
cardiac  lesion  which  would  greatly  handicap  the  laborer  who  digs  ditches 
might  produce  almost  no  symptoms  in  the  man  whose  occupation  is  largely 
sedentary ;  with  the  same  actual  physical  condition  the  latter  might  regard 
himself  as  normal,  while  the  former  is  to  himself  very  evidently  ill.  This 
relationship  must  he  kept  in  mind  in  planning  the  continuation  treatment 
of  different  individuals. 

The  form  of  treatment  here  advised  is  suitable  to  all  types  of  chronic 
cardiac  disease,  if  decompensated.  Patients  with  regular  rhythm  are  just 
as  suited  for  and  give  just  as  good  results  from  digitalis  therapy  as  those 
with  auricular  fibrillation.  Chronic  myocardial  cases  without  valve  lesions 
give  as  good  results  as  those  with  chronic  valve  lesions.  All  types  of  valve 
lesions  react  well,  some  better  than  others.  High  blood-pressure  is  no 
contra-indication  to  digitalis  therapy. 

Let  us  assume  the  patient  is  breathless  to  the  stage  of  orthopnea  and 
has  evident  edema  as  well  as  some  of  the  other  symptoms  and  disturbances 
of  chronic  cardiac  disease,  what  are  we  to  do  to  improve  his  condition  ? 
Treatment  of  such  a  patient  resolves  itself  into  two  procedures  of  prime 
importance :  rest  and  an  increase  in  the  effectiveness  of  the  heart  muscle  in 
its  work,  mainly  by  the  use  of  digitalis.  In  addition  there  are  other 
measures  of  less  relative  importance. 

Rest. — Such  a  patient  should  be  put  to  bed  comfortably.  The  bed 
should  be  of  moderate  width,  not  over  four  feet  wide,  so  as  to  allow  of 
easy  access  to  the  patient  from  either  side  by  the  nurse  or  member  of  the 
family  in  attendance.  Incidentally,  such  a  bed  facilitates  examination 
by  the  physician.  The  mattress  should  be  smooth,  not  too  soft  and  on 
springs,  which,  while  resilient,  should  not  sag  much  with  the  patient’s 
weight.  Wheels  on  the  bed  are  helpful  but  not  necessary.  The  old- 
fashioned  double  bed  with  soft  springs  or  a  feather  tick  is  a  very  poor 
place  for  a  cardiac  patient. 

To  put  the  patient  into  a  proper  bed  so  that  he  will  be  comfortable  is 
of  next  importance.  Almost  all  cardiac  patients  are  very  uncomfortable 
when  lying  flat.  Not  infrequently  they  have  been  spending  their  time 
propped  up  in  a  chair.  Often  they  are  convinced  that  they  cannot  rest 
in  bed.  In  my  experience  practically  all  cardiac  patients  can  be  made 
more  comfortable  in  bed  than  in  a  chair,  and  in  bed  get  more  rest,  which  is 
an  essential  to  good  treatment  of  heart  disease.  The  exception  comes 
during  paroxysms  of  dyspnea.  For  the  chronic  cardiac  case  to  be  comfort¬ 
able  in  bed  the  patient  must  be  propped  up.  Various  types  of  bed-rest  are 
made.  To  be  satisfactory  any  bed-rest  must  be  so  arranged  that  the 
patient’s  buttocks  are  on  the  flat  bed,  and  the  bottom  of  the  bed-rest 
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begins  just  back  of  the  place  of  contact  of  buttocks  with  the  mattress. 
Often  the  mistake  is  made  of  having  the  patient  sitting  on  the  sloping 
or  curved  lower  end  of  the  bed-rest  with  a  constant  tendency  to  slip  down, 
against  which  the  patient  is  continuously  exerting  energy.  The  bed-rest 
that  goes  under  the  mattress  is  not  very  satisfactory  because  it  has  just 
such  a  curve  at  the  bottom.  The  satisfactory  bed-rest  also  is  adjustable 
so  as  to  give  several  angles  of  incline,  and  it  is  desirable  to  arrange  the 
bed-rest  so  that  there  is  no  danger  of  the  patient  slipping  off  the  sides 
while  asleep.  This  can  be  accomplished  by  side-pieces,  by  a  sheet  rolled 
up  and  fastened  on  each  side  to  the  head  and  side  of  the  bed,  or  by  pillows 
properly  arranged. 

The  patient  on  a  bed-rest  usually  needs  a  support  for  his  feet,  to  pre¬ 
vent  his  slipping  down  on  the  bed-rest.  Either  pillows  or  a  foot  stool 
against  the  foot  of  the  bed,  or  a  rolled-up  sheet  or  long  bolster  fastened  to 
the  sides  of  the  bed,  so  as  to  be  across  the  bed  at  the  level  of  the  patient’s 
feet,  will  serve  this  purpose. 

In  place  of  a  bed-rest  a  number  of  pillows  may  be  used.  To  be  satis¬ 
factory  they  require  very  careful  adjustment  and  are  to  be  regarded  more 
as  a  makeshift  than  a  satisfactory  substitute  for  a  good  bed-rest.  If  used 
it  is  desirable  that  the  undermost  ones  be  hair  pillows  on  which  feather 
pillows  are  placed.  A  fairly  satisfactory  bed-rest  can  be  improvised 
with  an  ordinary  straight-back  chair,  turned  down,  and  covered  with 
pillows. 

Very  satisfactory  special  hospital  beds  are  made  which  give  much 
comfort  to  the  patient;  the  best  type  has  two  points  of  adjustment  and  a 
specially  constructed  mattress.  At  the  head  end  it  can  be  elevated  to  serve 
as  a  bed-rest  and  about  halfway  between  the  middle  and  foot  it  can  be 
raised  to  give  a  support  just  under  the  patient’s  knees.  This  provides 
both  an  inclined  plane  on  which  to  prop  up  the  patient  at  any  desired  angle 
and  a  support  to  prevent  the  buttocks  from  slipping  from  the  inclined 
head  end.  With  marked  edema  of  the  legs,  however,  it  is  better  to  leave 
the  lower  part  of  the  bed  horizontal  or  very  slightly  elevated. 

A  bar,  stirrup  or  ring  suspended  from  the  ceiling  over  the  bed  at  a 
level  easily  reached  by  the  patient  is  helpful  in  enabling  the  patient  to 
move  and  readjust  himself  with  a  minimum  of  exertion.  A  bed  table,  so 
adjusted  that  the  table  top  comes  just  in  front  of  the  patient  at  about  the 
level  of  the  lower  end  of  the  sternum,  serves  not  only  as  a  convenient 
place  for  the  patient’s  food  tray,  books,  etc.,  but  is  useful  for  the  patient 
to  lean  forward  on,  pillows  being  placed  on  the  table.  To  some  cardiac 
patients  this  position  proves  very  comfortable,  and  to  many  it  gives  a 
pleasant  means  of  change  of  position.  Obviously  such  a  table  needs  to  be 
solidly  supported  to  prevent  being  tipped. 

The  reclining  patient  needs  a  shoulder  blanket,  not  too  large,  its  thick¬ 
ness  depending  on  the  weather,  A  two-piece  garment,  such  as  pajamas, 
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should  be  worn  by  both  women  and  men.  In  colder  weather  this  should 
be  of  fairly  warm  material.  Undershirt  and  drawers  or  union  suits  should 
not  be  used  under  the  pajamas  on  account  of  the  exertion  incident  to  their 
change.  The  long  nightdress,  ordinarily  favored  by  women,  is  not  suitable 
to  the  cardiac  patient  on  account  of  the  exertion  required  to  get  it  pullec^ 
down  properly  under  the  patient.  A  dainty  bed  jacket  over  the  pajamas 
will  serve  to  furnish  the  desired  feminine  background  for  female  patients. 

With  these  various  arrangements  made,  it  must  be  impressed  on  both 
patient  and  attendants  that  their  reason  is  to  give  rest  and  the  patient 
must  be  kept  from  moving  so  far  as  is  possible.  Bed-pan  and  urinal  are 
to  he  used  in  bed.  The  patient  is  to  he  bathed  in  bed  and  there  brush  his 
teeth,  etc.  The  patient  is  to  be  told  not  to  sit  forward  to  greet  friends  and 
when  changing  his  position  to  move  slowly  and  allow  himself  to  be  helped 
by  others.  Caution  against  much  talking  is  to  be  given  and  only  brief 
visits  from  outsiders  are  to  be  allowed.  The  well-meaning  but  long-winded 
and  indiscreet  friend  is  to  be  denied  admittance  as  if  he  or  she  were  a 
plague. 

Having  made  the  patient  comfortable  in  bed,  an  all-important  thera¬ 
peutic  procedure,  especially  in  the  evening,  for  the  restless,  sleepless, 
wearied  cardiac  is  morphia  subcutaneously  in  a  dose  of  15  mg.  (%  gr.) 
and  repeat  the  dose  later  in  the  night  if  needed.  This  procedure  should 
be  repeated,  for  most  patients,  the  second  night,  after  which  time  other 
therapeutic  measures,  if  successful,  will  render  this  drug  no  longer  needed. 

Digitalis.3 — The  sheet-anchor  of  treatment  for  chronic  cardiac  disease 
is  digitalis,  which  is  to  be  given  promptly,  in  adequate  dosage,  and  in  the 
form  of  a  potent  preparation.  Except  for  morphia,  used  as  already  de¬ 
scribed,  this  is  the  only  drug  required  by  most  cardiac  cases. 

Preparations. — In  my  opinion  the  only  essential  in  the  selection  of  a 
digitalis  preparation  is  that  it  should  be  potent  and  that  the  physician 
should  know  its  strength  in  terms  of  its  efficiency.  Therapeutically,  it  is 
quite  immaterial  whether  infusion,  tincture  of  powdered  leaves,  the  simple 
pharmacopeial  preparations  or  those  prepared  specially  by  some  manufac¬ 
turing  pharmaceutical  firm,  under  such  names  as  digifolin,  digipuratum, 
digitan,  crystalline  digitoxin,  digitalin  cristallizee  Nativelle  is  used. 
My  belief  is  that  all  have  the  same  pharmacological  action  and  are  inter¬ 
changeable  as  to  use.  I  do  not  believe  that,  if  given  in  the  same  dosage 
measured  in  physiological  effect,  the  one  can  he  distinguished  from  the 
other  so  far  as  effect  of  any  sort  is  concerned.  This  being  true  it  is  reason¬ 
able  to  use  the  preparations  that  are  least  costly.  At  the  time  this  is  being 
written  prices  are  quoted  for  100  average  therapeutically  equivalent  doses 
as  follows:  pills  of  powdered  digitalis  leaves  $2.11,  digipuratum  tablets 
$4.41,  digitan  (ampules  of  digipuratum)  $11.00,  Nativelle’s  crystals  $4.37. 

3  A  very  complete  review  of  digitalis  therapy  will  be  found  in  Medicine,  1922, 
Vol.  I,  p.  1,  by  Dr.  G.  Car. by  Robir.eon. 
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There  is,  therefore,  very  definite  economy  in 
using  powdered  digitalis  leaves. 

It  has  always,  seemed  to  me  to  he  good 
therapeutics  for  a  physician  to  use  continu¬ 
ously  one  form  of  digitalis  so  as  to  become 
thoroughly  familiar  with  its  dosage  and  ef¬ 
fects.  Personally  I  have  used  the  simplest 
possible  preparation  of  digitalis,  namely, 
powdered  digitalis,  leaves  made  into  pills, 
and  had  the  greatest  satisfaction  with  the 
results  (Figs.  1  to  9).  The  powdered  digi¬ 
talis  is  mixed  with  enough  very  thick  glucose 
syrup,  slightly  warmed,  to  make  a  sticky 
mass,  and  from  this  pills  are  rolled.  Lyco¬ 
podium  powder  is  used  to  prevent  them  from 
sticking  together.  These  pills  should  be 
made  up  at  frequent  intervals.  If  they  do 
not  crush  easily  between  the  fingers  they 
should  not  be  used.  Starting  with  a  potent 
digitalis  leaf  I  have  found  such  a  simple 
preparation  completely  satisfactory  for  oral 
administration,  and  it  is  rare  that  any  other 
method  of  giving  digitalis  is  needed.  All 
digitalis  preparations  should  be  standard¬ 
ized  either  on  animals,  using  the  frog 
method  or  the  cat  method,  or  on  patients, 
finding  out  by  using  a  given  preparation 
what  its  potency  is  and  so  the  proper  dosage. 
I  may  add  in  justice  to  the  American  phar¬ 
macists  that  a  ten  years’  experience  at  the 
Peter  Bent  Brigham  Hospital  has  never 
shown  an  inefficient  digitalis  leaf,  our  simple 
pills  have  proved  entirely  satisfactory,  and  a 
recent  study  of  digitalis  preparations  indi¬ 
cates  that  there  has  been  a  marked  improve¬ 
ment.  in  their  quality  in  the  last,  decade  as 
supplied  hy  American  druggists. 

Action. — In  1785  Withering  described 
the  goal  of  digitalis  dosage  in  these  words: 

“Let  the  medicine  be  continued  until  it 
either  acts  on  the  kidneys,  the  stomach,  the 
pulse  or  the  bowels ;  let  it  be  stopped  upon  the 
first  appearance  of  any  'one  of  these  effects.” 


Fig.  1. — Male,  Age  28,  Chronic 
Cardiac  Valvular  Disease, 
Mitral  Stenosis  ;  Rhythm 
Regular.  The  first  Qolumn 
of  figures  indicates  the 
amount  of  urine  output  and 
the  fluid  intake  for  each  24 
hours  expressed  in  c.c.  The 
second  column  of  figures  in¬ 
dicates  the  apex  and  radial 
pulse  rates  per  minute.  D  = 
3  doses  of  0.2  gm.  each  of 
powdered  digitalis  leaves,  a 
total  of  0.6  gm.  on  this  day. 
D1  =  7  doses  of  0.3  gm.  each 
of  powdered  digitalis  leaves 
a  total  of  2.1  gm.  on  this 
day.  Total  D  +  T)1  =  2.7 
gm.  of  powdered  digitalis 
leaves.  P  =  pulse  rate 
counted  at  the  wrist.  F  t= 
fluid  intake  measured  in  c.c. 
U  =  urine  measured  in  c.c. 
The  effect  of  digitalis  in  this 
case  was  a  slowed  pulse  (110 
to  55)  and  on  two  days  a 
marked  diuresis,  with  urine 
increase  from  400  to  2,700 
and  2,500  c.c. 
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Fig.  2. — Female,  Age  28,  Chronic  Car¬ 
diac  Valvular  Disease,  Mitral 
Stenosis  and  Regurgitation,  Aortic 
Regurgitation  ;  Auricular  Fibril¬ 
lation.  See  Fig.  1  for  explanation 
of  figures  on  side.  D  =  1  c.c.  tinc¬ 
ture  of  digitalis  given  intravenously 
at  10.12  A.  M.  D*  =  2  doses  of  0.5 
gm.  of  powdered  digitalis  leaves  given 
at  1.52  and  8  P.  M.,  a  total  of  1  gm. 
Da  ==  2  doses  of  0.1  gm.  of  powdered 
digitalis  leaves  given  at  6  and  10 
P.  M.,  a  total  of  0.2  gm.  Total 
D  -f-  D1  -j-  D2  =  1  c.c.  of  tincture  of 
digitalis  intravenously  and  1.2  gm.  of 
powdered  leaves  by  mouth.  A  =  heart 
rate  counted  with  a  stethoscope  over 
the  apex  region.  P  =  pulse  rate 
counted  at  the  wrist.  F  =  fluid  in¬ 
take  measured  in  c.c.  U  =  urine 
measured  in  c.c.  The  effect  of  digi¬ 
talis  in  this  case  was  a  slowed  apex 
rate  (190  to  70),  with  disappearance 
of  pulse  deficit. 


No  bettor  criteria  of  dosage  can  be 
formulated  to-day  than  given  in  these 
words  of  Withering.  Many  failures 
in  digitalis  therapy  are  due  to  the 
fact  that  physicians  so  often  fail  to 
continue  it  “until  it  either  acts  on 
the  kidneys,  the  stomach,  the  pulse 
or  the  bowels.”  Withering  implies 
that  the  physician  should  know  how 
digitalis  acts  ;  for  him  this  knowledge 
was  limited  to  the  result,  while  we 
of  to-day  should  understand,  too,  the 
mechanism,  in  part.,  if  not  in  its 
entirety. 

Digitalis  acts  on  the  cardiac 
mechanism  in  several  ways  to  slow 
rate  (Figs.  1,  2,  3,  4  and  5)  and  in¬ 
crease  systolic  output.  In  addition 
there  are  some  effects  of  digitalis 
that  decrease  cardiac  efficiency.  For¬ 
tunately  these  come  later  and  may 
be  avoided  by  avoidance  of  too  large 
a  dosage.  Digitalis  stimulates  the 
vagus  nerve  to  increase  its  inhibitory 
action,  apparently  acting  on  the  cen¬ 
tral  nucleus  of  the  vagus.  As  a  re¬ 
sult  the  rate  is  slowed  from  the  sino- 
auricular  node.  The  vagus  also  in¬ 
fluences  the  auriculo-ventricular  or 
His  muscle  bundle  to  slow  conduction 
time  from  auricle  to  ventricle. 
Digitalis  acts,  too,  directly  on  this 
muscle  bundle  to  slow  conduction. 
Digitalis  has  a  direct,  action  on  ven¬ 
tricular  muscle  to  increase  systolic 
output.  Of  this  last  action  of  digi¬ 
talis  there  has  been  considerable  un¬ 
certainty,  but  it  seems  to  me  that  the 
evidence,  particularly  evidence  of  its 
action  in  man,  leaves  no  doubt.  The 
changes  in  the  T  wave  of  the  electro¬ 
cardiogram,  as  a  result  of  digitalis, 
indicates  an  effect  on  ventricular 
muscle.  The  appearance  of  ventric- 
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ular  extrasystoles  from 
larger  doses  is  another  evi¬ 
dence.  Most  significant  is 
the  improvement  in  cardiac 
cases  with  slow  normal 
rhythm  in  which  rate  is 
slightly,  if  at  all,  slowed  by 
digitalis  at  a  time  when 
cardiac  action  is  obviously 
improving.  It  is  possible 
that  digitalis  acts,  also,  in¬ 
directly  on  ventricular 
muscle  by  improving  nutri¬ 
tion  as  a  result  of  improved 
circulation  through  the 
coronaries. 

As  far  as  changes  in  the 
heart,  made  out  by  physical 
examination,  are  concerned, 
the  evidence  of  digitalis 
effect  comes  mainly  in  a 
slowed  rate  (Figs.  1  to  5) 
in  cases  in  which  the  rate 
is  rapid  before  treatment. 
The  importance  of  judging 
the  rate  by  counting  the 
apex  rate  needs  emphasis. 
The  pulse  may  be  slow  be¬ 
cause  many  pulse  waves  do 
not  reach  the  wrist.  In  this 
event  the  radial  pulse  gives 
no  index  of  heart  rate.  An 
irregular  rhythm  is  very 
rarely  rendered  regular  by 
digitalis  except  in  auricu¬ 
lar  fibrillation  when  a  eom- 
p  le  t  e  auriculoventricular 
block  converts  an  absolutely 
irregular  pulse  into  a  slow 
and  regular  one,  and  in 
auricular  flutter  when  digi¬ 
talis  leads  to  reestablish¬ 
ment  of  the  normal  rhythm. 
As  digitalis  increases  the 


Fig.  3. — Male,  Age  57,  Chronic  Myocarditis, 
Auricular  Fibrillation.  The  first  column  in¬ 
dicates  the  urine  output  and  fluid  intake  for 
each  24  hours  expressed  in  c.c.  The  second  col¬ 
umn  indicates  the  apex  and  pulse  rates  per  min¬ 
ute.  The  arrows  at  A2  indicate  days  on  which 
the  patient  received  three  doses  of  0.1  gm.  each 
of  powdered  digitalis  leaves.  A  =  heart  rate 
counted  with  a  stethoscope  over  the  apex  region. 
P  =  pulse  rate  counted  at  the  wrist.  F  =  fluid 
intake  measured  in  c.c.  U  =  urine  measured  in 
c.c.  The  effect  of  digitalis  in  this  case  was  a 
marked  slowing  of  the  heart  rate  from  140  to 
74  and  a  urine  increase  from  550  to  2,525  and 
5,550  c.c.  per  24  hours. 
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Fig.  4. — Male,  Age  35,  Chronic  Myocarditis,  Regular 
Rhythm  and  Marked  Degree  of  Pulsus  Alternans. 
The  first  column  of  figures  on  the  left  hand  side  of  the 
chart  indicates  the  amount  of  urine  output  and  fluid 
intake  for  each  24  hours  expressed  in  c.c.  The  second 
column  of  figures  on  the  left  of  the  chart  indicates  the 
apex  and  pulse  rates  per  minute.  Arrow  over  A1 
indicates  intramuscular  dose*  of  1  c.c.  of  digipuratum. 
Arrows  over  A2  indicate  days  on  which  the  patient 
received  three  doses  of  0.1  gm.  each  of  powdered  digi¬ 
talis  leaves.  P  =  pulse  rate  counted  at  the  wrist. 
F  =  fluid  intake  measured  in  c.c.  U  =  urine  measured 
in  c.c.  The  effect  of  digitalis  in  this  case  was  a 
marked  slowing  of  the  pulse  from  135  to  72. 


irritability  of  the  myo¬ 
cardium,  extrasystoles 
often  appear  as  the  re¬ 
sult  of  digitalis  dosage 
and  a  bigeminal  pulse, 
that  is,  an  extrasystole 
coming  shortly  after 
each  regular  contrac¬ 
tion  is  indicative  of 
a  toxic  action  from 
digitalis.  Digitalis 
probably  never  de¬ 
creases  the  size  of  a 
chronically  enlarged 
heart  sufficiently  for  it 
to  be  demonstrated  by 
percussion.  The  im¬ 
portant  evidence  of 
digitalis  action  on  the 
heart  is  to  be  found  in 
the  amelioration  of 
those  symptoms  caused 
by  cardiac  inefficiency, 
though  change  in  the 
pulse  rate  often  is  a 
valuable  criterion  of 
digitalis  action. 

Digitalis  produces 
a  diuresis  in  cardiac 
patients  with  edema 
(Figs.  1,  3,  6,  7,  8). 
The  exceptions  are 
patients  whose  cardiac 
condition  is  so  bad 
that  digitalis  produces 
practically  no  improve¬ 
ment  in  condition  and 
patients  with  nephri¬ 
tis  in  addition  to  car¬ 
diac  disease  in  whom 
renal  function  is  too 
poor  to  allow  of  diu¬ 
resis.  It  is  very  gen¬ 
erally  agreed  that  digi- 
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talis  does  not  produce 
a  diuresis  unless  car¬ 
diac  edema  is  present. 
There  is,  however, 
considerable  difference 
of  opinion  as  to 
whether  digitalis  acts 
to  produce  a  diuresis 
because  it  improves 
renal  circulation  as  a 
part  of  the  improve¬ 
ment  in  the  general 
circulation,  or  because 
it  has  a  direct  diuretic 
action  on  the  kidney. 
The  better  evidence, 
however,  seems  to  in¬ 
dicate  that  diuresis  is 
not  the  result  of  a 
direct  diuretic  action 
on  the  kidney.  My 
own  opinion  is  that 
digitalis  acts  indi¬ 
rectly  as  a  diuretic 
but  that  this  effect  is 
so  constant  a  result  in 
the  presence  of  cardiac 
edema  that  diuresis 
becomes  a  very  im¬ 
portant  index  of  digi¬ 
talis  effect.  So  it  is 
important  to  quanti¬ 
tate  the  daily  urine 
output  in  relation  to 
fluid  intake  as  a  meas¬ 
ure  of  digitalis  action, 
and  to  weigh  patients 
at  frequent  intervals, 
decrease  in  weight  be¬ 
ing  an  important  cri¬ 
terion  of  digitalis  ef¬ 
fect  (Figs.  5,  6,  7,  8), 
even  when  diuresis  is 
not  marked  (Fig.  9). 


Fig.  5. — Male,  Age  59,  Chronic  Myocarditis,  Auricu¬ 
lar  Fibrillation,  Arteriosclerosis,  Old  Right  Hemi¬ 
plegia.  The  first  column  of  figures  on  the  left  hand 
side  of  the  chart  indicates  the  amount  of  urine  output 
and  the  fluid  intake  for  each  24  hours  expressed  in  c.c. 
The  second  column  of  figures  on  the  left  of  the  chart 
indicates  the  apex  and  radial  pulse  rates  per  minute. 
The  column  of  figures  on  the  right  indicates  the  weight 
of  the  patient  in  kg.  D  =  a  single  dose  of  1.8  gm.  of 
powdered  digitalis  leaves.  D1  —  0.2  gm.  of  powdered 
digitalis  leaves.  D2=15  doses  of  0.1  gm.  each  of 
powdered  digitalis  leaves  every  6  hours,  a  total  of 
1.5  gm.  Total  D  +  D1  +  D2  =  3.5  gm.  of  powdered 
digitalis  leaves.  A  =  heart  rate  counted  with  a  stetho¬ 
scope  over  the  apex  region.  P  =  pulse  rate  counted  at 
the  wrist.  F  =  fluid  intake  measured  in  c.c.  U  = 
urine  measured  in  c.c.  W  =  weight  of  the  patient  in 
kilograms.  The  effect  of  digitalis  in  this  case  was  a 
delayed  decrease  in  apex  rate  (110  to  78),  with  a 
moderate  decrease  in  pulse  deficit,  a  delayed  but  pro¬ 
longed  moderate  diuresis,  and  a  decrease  in  body 
weight  of  19  kg.,  or  41.8  pounds.  This  required  more 
than  the  usual  amount  of  digitalis. 
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Digitalis,  when  given  in  sufficient  dosage,  causes  nausea  and  often 
vomiting.  Preceding  the  nausea  usually  there  is  loss  of  appetite,  which, 

if  carefully  inquired  after,  can  serve 
as  a  warning  of  impending  nausea 
and,  if  digitalis  is  stopped,  nausea 
may  he  prevented  and  yet  excellent 
digitalis  effects  be  obtained.  To  my 
mind  nausea  is  a  useful  effect  of 
digitalis;  not  that  it  is  desirable  to 
have  our  patients  nauseated  and  vom¬ 
iting,  but  because  nausea  and  vomit¬ 
ing  serve  a  very  useful  function  in 
indicating  sufficiency  of  digitalis 
and  preventing  serious  toxic  disturb¬ 
ances  from  giving  too  much.  Nausea 
and  vomiting  are  not  the  result  of 
the  local  effect  of  digitalis  prepara¬ 
tions  on  the  mucous  membrane  of 
the  stomach,  but  a  central  effect 
through  the  vomiting  center.  Re¬ 
cent  work  seems  to  show  that 
this  is  not  a  direct  local  effect 
on  the  vomiting  center  from  dig¬ 
italis  in  the  circulation,  but  that 
digitalis  bodies  cause  reflex  nausea 
and  vomiting  through  their  direct 
action  on  the  heart,  the  afferent  im¬ 
pulses  passing  from  the  heart  to  the 
medulla  mainly  by  way  of  the  sym¬ 
pathetic  nerves.  At  any  rate,  it 
seems  quite  clear  that  it  is  not  the 
character  of  the  digitalis  preparation 
as  a  nauseating  drug  that  is  signifi¬ 
cant  and  it  is  extremely  probable 
that  digitalis  preparations  that  will 
not  produce  nausea  are  deficient  in 
digitalis  activity  of  all  sorts.  Digi¬ 
talis  may,  however,  in  some  patients 
cause  nausea  as  a  result  of  taste  as¬ 
sociations,  much  as  marshmallow 
cake  may  cause  nausea  to  the  patient 
who  once  has  had  the  experience  of 
having  eaten  too  much  of  it  and  been  made  acutely  ill  with  nausea  and 
vomiting. 


Fig.  6. — Male,  Age  60,  Chronic  Myo¬ 
carditis,  Rhythm  Regular.  The 
first  column  of  figures  on  the  left 
hand  side  of  the  chart  indicates  the 
amount  of  urine  output  and  the  fluid 
intake  for  each  24  hours  expressed  in 
c.c.  The  second  column  of  figures  on 
the  left  of  the  chart  indicates  the 
apex  and  radial  pulse  rates  per  min¬ 
ute.  The  column  of  figures  on  the 
right  indicates  the  weight  of  the 
patient  in  kilograms.  D  =  8  doses 
of  0.2  gm.  each  of  powdered  digitalis 
leaves  every  6  hours,  a  total  of  1.6 
gm.  P  =  pulse  rate  counted  at  the 
wrist.  F  =  fluid  intake  measured  in 
c.c.  U  =  urine  measured  in  c.c. 
W  =  weight  of  the  patient  in  kg. 
The  effect  of  digitalis  in  this  case 
was  a  moderately  slowed  pulse  rate 
(85  to  60),  a  diuresis  with  urine 
increase  from  625  to  975  and  2,300 
c.c.,  and  a  decrease  in  body  weight 
of  7.8  kg.,  or  17.2  pounds. 
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As  digitalis  is  given  at  present,  it 
is  rare  for  it  to  have  any  effect  on 
the  bowels;  very  occasionally  diar¬ 
rhea  is  produced. 

Dosage. — In  the  words  of  With¬ 
ering  let  digitalis  “be  continued  un¬ 
til  it  either  acts  on  the  kidneys,  the 
stomach,  the  pulse  or  the  bowels/’ 
How  are  these  ends  best  to  be  ob¬ 
tained  ?  The  answer  is  simple :  Give 
digitalis  in  sufficiently  large  doses  to 
produce  some  one  of  these  effects,  but 
stop  short  of  rendering  your  patient 
uncomfortable  from  vomiting  or  from 
producing  other  toxic  effects.  Fail¬ 
ure  to  obtain  digitalis  effects  is  by  far 
a  more  serious  error  than  to  obtain  a 
mild  or  even  fairly  severe  toxic 
action.  Damaging  toxic  digitalis 
effects  in  my  experience,  are  ex¬ 
tremely  rare  and  can  be  easily 
avoided.  Undue  stress  by  so  many 
medical  writers  on  toxic  effects  has, 
I  think,  been  a  potent  factor  in  caus¬ 
ing  the  poor  digitalis  therapy  that 
one  so  often  encounters  among  medi¬ 
cal  men.  The  other  important  factor 
is  regarding  a  drop  as  a  minim  and 
so  actually  giving  patients  much  less 
tincture  of  digitalis  than  one  thinks 
he  is  prescribing.  Different  digi¬ 
talis  tinctures  will  drop  from  40  to 
60  drops  per  15  minims  (1  c.c.)  ;  in 
other  words  vary  from  2%  to  4  drops 
per  minim.  Liquid  digitalis  prepa¬ 
rations  should  be  prescribed  to  be 
taken  by  actual  measure.  Directing 
that  so  many  drops  are  to  be  taken 
should  he  entirely  discarded. 

Sufficient  digitalis  in  the  sense  of 
producing  the  desirable  therapeutic 
effect  can  be  attained  in  any  one  of 
three  ways :  the  single  large  dose  or 
body-weight  method,  the  modified 


Fig.  7. — Female,  Age  45,  Chronic 
Myocarditis,  Auricular  Fibrilla¬ 
tion.  The  first  column  of  figures  on 
the  left  hand  side  of  the  chart  indi¬ 
cates  the  amount  of  urine  output 
and  the  fluid  intake  for  each  24  hours 
expressed  in  c.c.  The  second  column 
of  figures  on  the  left  of  the  chart 
indicates  the  apex  and  radial  pulse 
rates  per  minute.  The  column  of 
figures  on  the  right  indicates  the 
weight  of  the  patient  in  kg.  D  =  0.5 
gm.  of  powdered  digitalis  leaves  given 
at  3.35  P.  M.  D1  =  9  doses  of  0.2 
gm.  each  of  powdered  digitalis  leaves 
given  4  times  a  day,  a  total  of  1.8 
gm.  Total  D  +  D1  =  2.3  gm.  of 
powdered  digitalis  leaves.  A  =  heart 
rate  counted  with  a  stethoscope  over 
the  apex  region.  P  =  pulse  rate 
counted  at  the  wrist.  F  =  fluid  in¬ 
take  measured  in  c.c.  U  =  urine 
measured  in  c.c.  W  =  weight  of  the 
patient  in  kilograms.  The  effect  of 
digitalis  in  this  case  was  a  diuresis 
with  urine  output  of  2,250  c.c.  and 
a  decrease  in  body  weight  of  7  kg., 
or  15.4  pounds. 
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large  dose  method,  the  small  divided  dose  method.  The  chief  difference 
in  the  results  from  these  several  methods  lies  in  the  time  needed  to  secure 
an  effect.  My  preference  is  for  the  modified  large  dose  method  for  the 
majority  of  patients,  they  being  quite  uncomfortable,  the  single  large  dose 
method  for  the  very  occasional  patient  who  is  extremely  ill  and  has  never 
had  digitalis  previously,  and  the  divided  dose  method  for  such  patients 
as  are  only  moderately  uncomfortable. 

The  Single  Large  Dose  or  Body-weight  Method. — By  this  method  the 
entire  therapeutic  dose  is  given  at  once  (Fig.  8).  The  amount  is  calcu¬ 
lated  from  the  patient’s  weight  and  the  activity  of  the  drug  according  to 
the  method  of  Eggleston.  The  latter  is  determined  in  cats  by  the  method 
of  Hatcher,  the  unit  being  the  weight  of  dry  drug  in  milligrams  which  is 
required  to  kill  1  kg.  of  cat  when  injected  intravenously  slowly  and 
continuously.  This  is  called  a  cat  unit.  The  average  total  dose  for 
man  by  mouth  is  0.15  of  one  cat  unit  per  pound  of  body  weight.  For  calcu¬ 
lating  the  actual  dosage  the  following  formulae  are  used : 


C.  U.  X  0.15  X  W. 
1000 


=  gm.  powdered  leaf. 


C.  U.  x  0.15  x  w. 

100 


=  c.c.  tincture  of  digitalis. 


C.U.  X  0.15  X  W.  ... 

- - - - ==  c.c.  infusion  ot  digitalis. 

In  these  formulae  C.  U.  —  number  of  milligrams  in  one  cat  unit,  and 
W.  =  weight  of  patient  in  pounds. 


Practically  the  body-weight  method  reduces  itself  to  a  guess  at  the 
patient’s  weight  for  the  amount  of  digitalis  given  should  be  in  ratio  to  the 
weight  of  the  patient  less  the  weight  of  the  edema.  The  latter  may  he  as 
great  as  20  to  25  kg.  (42  to  55  lb.)  and  this  amount,  as  estimated,  needs 
to  he  deducted  from  the  actual  weight.  This  being  so  it  is  hardly  more 
accurate  to  weigh  the  patient  in  determining  his  weight  than  to  guess  at  it 
from  his  height  and  apparent  nutrition.  As  an  average  cat  unit  value  for 
good  digitalis  is  100  mg.,  this  gives  a  dose  of  2.25  gm.  of  powdered 
digitalis  leaves  for  a  patient  weighing  150  pounds.  With  this  as  a 
basis  the  proper  dosage  can  he  readily  approximated  for  any  patient, 
and  to  find  the  dose  in  cubic  centimeters  of  tincture  one  merely  has 
to  multiply  the  above  figure  by  10  and  in  cubic  centimeters  of  infusion 
by  100. 

Caution  needs  to  be  observed  to  be  sure  that  using  this  method  one 
does  not  give  a  large  dose  of  digitalis  to  one  already  having  received  digi¬ 
talis  and  so  partially  digitalized.  In  practice  this  method  should  be  re¬ 
served  for  the  very  occasional  cardiac  in  extremis  in  whom  a  very  prompt 
digitalis  effect  is  necessary  to  save  life.  By  giving  such  a  single  large 
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Fig.  8. — Male,  Age  45,  Chronic  Myocar¬ 
ditis,  Hypertension,  Rhythm  Regular. 
The  first  column  of  figures  on  the  left 
hand  side  of  the  chart  indicates  the 
amount  of  urine  output  and  the  fluid 
intake  for  each  24  hours  expressed  in  c.c. 
The  second  column  of  figures  on  the  left 
of  the  chart  indicates  the  apex  and  radial 
pulse  rates  per  minute.  The  column  of 
figures  on  the  right  indicates  the  weight 
of  the  patient  in  kilograms.  D  =  a  single 
dose  of  2.3  gm.  of  powdered  digitalis 
leaves  given  at  10.30  A.  M.  P  =  pulse 
rate  counted  at  the  wrist.  F  =  fluid  in¬ 
take  measured  in  c.c.  U  =  urine  meas¬ 
ured  in  c.c.  W  =  weight  of  the  patient 
in  kg.  The  effect  of  digitalis  in  this  case 
was  to  produce  a  very  marked  diuresis 
with  increase  of  urine  from  1,000  to  6,425, 
5,050,  2,625  and  2,600  c.c.,  and  a  decrease 
in  body  weight  of  21.4  kg.,  or  47  pounds. 


/ 
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dose  considerable  digitalization  is  attained  in  six  hours  or  even  less  time 
and  this  may  be  life-saving  in  a  rare  patient. 

The  Modified  Large  Dose  Method. — The  average  amount  of  powdered 
digitalis  leaves  required  to  digitalize  a  small  patient,  if  the  drug  is  given 
in  a  short  period  of  time  by  the  modified  large  dose  method,  is  2  gnu ;  for 
a  medium-sized  patient  is  2.25  gm.  and  for  a  large  patient  is  2.5  gm. 
By  the  modified  large  dose  method  one-fourth  of  this  total  dose  is  given 
and  the  same  dose  repeated  in  four  hours.  The  remainder  of  the  amount 
needed  is  given  at  the  rate  of  0.1  to  0.2  gm.  every  four  hours  (Fig.  2). 
For  a  small  patient  this  would  be  0.5  gm.  -|-  0.5  gm.  four  hours  later 
-f-  five  doses  of  0.2  gm.  each  every  four  hours.  At  the  end  of  twenty-four 
hours  the  patient  would  have  received  his  last  dose  of  this  series.  For 
some  patients  this  amount  proves  insufficient  and  for  these  further  digi¬ 
talis  should  be  given  at  the  rate  of  0.1  gm.  of  powdered  leaves  three  times 
a  day  until  there  is  beginning  nausea  or  other  evidence  of  digitalis  effect. 

The  Small  Divided  Dose  Method. — By  this  method  either  0.2  gm.  or 
0.1  gm.  of  powdered  digitalis  leaves  is  given  three  times  a  day  or,  more 
often,  either  every  four  hours  or  six  hours  until  the  signs  of  digitalis 
action  appear  (Figs.  3,  4  and  6). 

Obviously  in  the  last  two  methods,  it  is  not  necessary  to  follow  any 
one  fixed  plan  of  dosage  but  considerable  modification  can  be  made  (Figs. 
1,  5,  7  and  9)  in  accordance  with  the  need  of  speed  in  digitalization  and 
previous  digitalis  therapy.  Moreover,  the  actual  amount  per  dose  will 
need  to  be  modified  in  accordance  with  the  actual  potency  of  the  prepara¬ 
tion  used.  The  more  divided  the  dose,  the  longer  the  time  required  for 
complete  digitalization.  However,  slighter  evidences  of  digitalis  action 
are  more  easily  detected  in  the  small  divided  dose  method,  and  it  is  easier 
then  to  determine  just  how  to  continue  digitalis  action  and  far  easier  to 
anticipate  and  so  prevent  uncomfortable  digitalis  effects,  especially  nausea 
and  vomiting.  The  more  one  intelligently  particularizes  digitalis  therapy 
for  the  individual  case,  the  more  satisfactory  the  result.  Were  I  asked  to 
sum  up  briefly  the  comparative  effects  of  these  methods,  I  would  say  the 
larger  the  amount  of  digitalis  given  in  a  short  time  the  more  dramatic  the 
effect,  but  the  small  divided  dose  method  means  fewer  nauseated  patients, 
and  except  for  the  extremely  decompensated  ones,  better  satisfied  patients. 

In  all  of  the  above  it  is  to  be  remembered  that  the  smallest  dose 
recommended,  0.1  gm.  (1%  gr.)  of  powdered  leaves,  equal  to  1  c.c.  or 
15  minims,  or  from  40  to  60  drops  of  tincture,  is  really  a  large  dose  as 
digitalis  therapy  is  generally  in  vogue. 

Digitalis  Failures. — Every  cardiac  patient,  sooner  or  later,  will  reach 
the  stage  of  no  response  to  digitalis  because  the  heart  muscle  is  no  longer 
able,  by  reason  of  its  disease,  to  increase  systolic  output.  The  remarkable 
thing  is  that  this  stage  is  so  long  delayed  in  most  patients  and  that  the 
diseased  heart  will  continue  to  respond  to  digitalis.  The  important  thing 
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for  the  patient  is  to  be 
sure  that  the  stage  of  no 
heart  response  has  been 
reached  instead  of  insuf¬ 
ficient  digitalis  having 
been  given  and  absorbed. 
The  first  step  toward  this 
certainty  lies  in  knowing 
that  you  are  giving  potent 
digitalis  in  sufficient 
dosage;  the  next  step  in 
knowing  that  it  is  being 
absorbed.  If  one  is  using 
the  same  digitalis  in  sev¬ 
eral  cardiac  cases,  and  is 
obtaining  good  digitalis 
effects  in  all  but  one,  he 
has  the  complete  surety  of 
potent  digitalis  and  suf¬ 
ficient  dosage  if  he  con¬ 
tinues  to  use  that  digitalis 
preparation.  The  next 
best  index  of  digitalis 
potency  lies  in  its  having 
been  recently  tested  on 
animals  by  a  reliable 
laboratory.  Under  these 
circumstances,  lack  of  ab¬ 
sorption  or  inability  of 
the  heart  muscle  to  re¬ 
spond  are  the  only  expla¬ 
nations  of  failure  to  ob¬ 
tain  digitalis  effects.  A 
further  check  can  be  made 
by  insuring  absorption 
through  giving  some  of 
the  digitalis  group  intra¬ 
venously  (this  method  of 
medication  is  described 
later).  This  having  been 
done  without  obtaining  a 
digitalis  effect,  it  is  fair 
to  say  that  the  heart  has 
lost  its  ability  for  a  digi- 


Fig.  9. — Female,  Age  43,  Chronic  Myocarditis, 
Hypertension,  Rhythm  Regular.  See  Fig.  8 
for  explanation  of  figures  in  Chart.  D  =  a 
single  dose  of  1.2  gm.  of  powdered  digitalis  leaves 
given  at  9.30  P.  M.  D1  =  5  doses  of  0.2  gm. 
each  of  powdered  digitalis  leaves  every  6  hours, 
started  at  3.30  A.  M.,  a  total  of  1  gm.  Total 
D  +  D1  =  2.2  gm.  of  powdered  digitalis  leaves. 
P  =  pulse  rate  counted  at  the  wrist.  F  =  fluid 
intake  measured  in  c.c.  U  =  urine  measured  in 
c.c.  W  —  weight  of  the  patient  in  kg.  The  effect 
of  digitalis  in  this  case  was  a  slight  prolonged 
diuresis  and  a  decrease  in  body  weight  of  15  kg., 
or  33  pounds. 
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talis  response.  Sometimes  intestinal  edema  prevents  absorption  and  brisk 
saline  catharsis  will  be  followed  by  good  digitalis  absorption  when  the 
digitalis  is  given  after  the  catharsis.  As  I  see  cardiac  cases,  poor  absorp¬ 
tion  plays  a  surprisingly  minor  role  in  explaining  poor  digitalis  effects. 


Fig.  10. — Male,  Age  56,  Chronic  Myocarditis,  Rhythm  Regular.  The  first  column 
of  figures  on  the  left  hand  side  of  the  chart  indicates  the  amount  of  urine  output 
and  the  fluid  intake  each  twenty-four  hours  expressed  in  c.c.  The  second  column 
of  figures  on  the  left  hand  side  of  the  chart  indicates  the  pulse  rate  per  minute. 
A  =  a  single  intravenous  dose  of  1  mg.  of  amorphous  strophanthin.  P  =  pulse  rate 
counted  at  the  wrist.  F  =  fluid  intake  measured  in  c.c.  U  =  urine  measured  in  c.c. 
The  effect  of  intravenous  strophanthin  is  shown  in  a  decrease  in  the  heart  rate  from 
an  average  of  120  to  an  average  of  80  and  a  moderate  diuresis. 


Vomiting,  obviously,  will  hinder  digitalis  absorption.  How  to  treat  the 
vomiting  patient  will  be  described  later. 

Intravenous  and,  Intramuscular  Digitalis  Therapy. — The  intravenous 
route  of  dosage  is  preferable  to  the  intramuscular  because  of  lack  of  local 
irritation  and  quicker  absorption.  Subcutaneous  use  of  digitalis  prepara¬ 
tions  should  not  be  attempted  on  account  of  the  frequent  uncomfortable 
local  reactions.  For  intravenous  use  amorphous  strophanthin  (Fig.  10) 
or  crystalline  ouabain  are  best.  Of  the  former  0.5  mg.  is  the  average  dose 
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and  1  mg.  should  never  be  exceeded.  In  fact  1  mg.  is  usually  a  sufficient 
amount  for  twenty-four  hours  whether  given  at  once  or  in  divided  doses ; 
sometimes  as  much  as  3  mg.  may  be  used  in  twenty-four  hours.  Ouabain 
is  more  toxic  and  its  dose  should  be  from  two-thirds  to  one-half  that  of 
amorphous  strophanthin.  Both  are  too  irritating  for  satisfactory  intra¬ 
muscular  use.  In  place  of  these,  liquid  digipuratum  (1  c.c.  is  the  average 
dose)  or  other  forms  of  digitalis,  dispensed  for  intravenous  use,  may  be 
employed.  It  is  to  be  remembered  that  in  emergency,  when  none  of  these 
preparations  are  available,  pharmacopeial  tincture  of  digitalis  can  be  used 
intravenously  in  1  to  2  c.c.  dose  (Fig.  2).  In  all  intravenous  digitalis 
therapy  it  is  well  to  give  the  drugs  well  diluted.  This  is  especially  true  of 
strophanthin  and  ouabain.  Eggleston  advises  at  least  1 : 1,000  dilution  of 
the  former  and  1 :4,000  of  the  latter  in  normal  salt  solution.  Digitalis 
preparations  of  any  kind  should  not  be  given  intravenously  to  patients  who 
recently  have  been  taking  digitalis  by  mouth ;  great  caution  in  this  respect 
is  imperative  when  using  strophanthin  or  ouabain. 

In  patients  in  whom  the  veins  cannot  be  entered  by  the  injection 
needle  liquid  digipuratum  or  similar  preparations  may  be  given  intra¬ 
muscularly  (Fig.  4).  As  for  intravenous  use,  tincture  of  digitalis  may  be 
substituted  when  other  preparations  are  not  available,  even  though  local 
irritation  will  result. 

Digitalis  in  the  Vomiting  Cardiac. — The  cardiac  patient  may  vomit  as 
a  result  of  needing  digitalis  or  by  reason  of  having  had  too  much  digitalis. 
In  other  words,  cardiac  decompensation  may  be  causing  vomiting  or  digi¬ 
talis  may  be  producing  vomiting  as  part  of  its  pharmacologic  activity. 
Obviously,  it  is  important  to  distinguish  between  these.  If  vomiting 
results  from  digitalis  activity  discontinue  the  drug  and  in  twenty-four 
hours  the  vomiting  will  largely  cease.  It  is  not  likely  that,  under  these 
circumstances,  a  change  to  another  of  the  digitalis  group  will  influence 
vomiting  unless  the  new  drug  has  less  of  a  digitalis  action  or  is  not  ab¬ 
sorbed.  The  former  practice  under  these  circumstances  of  substituting 
tincture  of  strophanthus  for  tincture  of  digitalis  is  now  easily  explained ; 
vomiting  ceased  because  the  strophanthus  was  very  poorly  absorbed ;  some 
other  similarly  inert  drug  would  have  produced  the  same  result.  In  the 
same  way  giving  digitalis  intramuscularly  or  intravenously  is  not  a  logical 
procedure  to  obviate  vomiting  caused  by  digitalis  activity,  since  the  vomit¬ 
ing  is  a  reflex  mechanism  through  the  vomiting  center  and  caused  equally, 
whatever  the  route  of  dosage,  when  a  given  amount  of  digitalis  gets  into 
the  system.  In  the  same  sense  various  special  digitalis  preparations 
claimed  to  obviate  digitalis  vomiting  are  illogical. 

In  this  connection  it  is  important  to  distinguish  between  vomiting  due 
to  digitalis  activity  and  vomiting  from  the  taste,  or  even  odor,  or  in  rare 
cases  the  merest  thought  of  digitalis.  This  sort  of  vomiting  is  an  idiosyn¬ 
crasy  usually  acquired  as  a  result  of  having  undergone  nausea  and  vomit- 


250 


TREATMENT  OF  CHRONIC  HEART  DISEASE 


ing  as  a  result  of  a  previous  course  of  digitalis  treatment.  With  such 
patients  digitalis  may  be  given  successfully  either  intravenously  or  intra¬ 
muscularly.  Not  infrequently  merely  placing  the  powdered  digitalis 
leaves  in  capsules,  being  careful  to  remove  all  digitalis  from  the  outside 
of  the  capsule,  is  all  that  is  needed  to  overcome  the  nausea  and  vomiting. 
To  use  some  pleasantly  flavored  fluid  to  wash  the  capsule  down  is  helpful. 
Often,  however,  the  capsule  needs  to  be  prepared  so  it  will  not  dissolve  in 
the  stomach.  This  may  he  accomplished  by  coating  it  with  salol.  Gelatin 
capsules,  too,  may  be  rendered  insoluble  in  gastric  juice  by  treatment  with 
formaldehyd,  the  so-called  glutoid  capsules  of  Sahli. 

Very  rarely  there  is  a  patient  to  whom  digitalis  can  in  no  way  be  given 
by  mouth  owing  to  the  patient’s  very  great  susceptibility  to  it  in  the  sense 
of  causing  vomiting.  What  I  want  to  emphasize,  however,  is  that  these 
are  extremely  rare  patients.  In  my  experience  I  have  found  that  almost 
always  digitalis  can  be  given  to  patients  so  as  to  obtain  a  therapeutic  effect 
so  long  as  the  heart  remains  responsive  to  digitalis. 

When  vomiting  is  a  symptom  of  cardiac  insufficiency,  usually  digitalis 
can  be  given  merely  by  timing  the  doses  so  that  they  are  given  in  periods 
of  gastric  quiescence  rather  than  by  the  clock,  and  given  this  way  it  will 
be  retained.  Failing  this,  digitalis  should  be  given  intravenously  or  intra¬ 
muscularly  until  its  action  stops  the  vomiting  and  then  by  mouth  to  com¬ 
plete  the  amount  needed  for  the  desired  digitalization.  Caution  is  neces¬ 
sary  to  prevent  toxic  effects  from  giving  the  drug  intravenously  or 
subcutaneously  after  digitalis  has  been  given  by  mouth. 

Evidence  of  Too  Much  Digitalis. — The  most  frequent  sign  of  too 
much  digitalis  is  nausea  and  vomiting  and  when  occurring  they  indicate 
cessation  of  the  drug.  In  addition  there  are  certain  disturbances  in 
rhythm  which  indicate  that  too  much  digitalis  has  been  given.  A  not 
infrequent  one  of  these  and  also  one  easily  recognized  by  the  palpating 
finger  is  a  bigeminal  pulse.  This  is  due  to  regularly  recurring  extra- 
systoles,  one  coming  shortly  after  each  regular  contraction  and  followed 
by  a  slightly  longer  pause  than  the  one  preceding  it.  As  the  extrasystole 
usually  causes  a  smaller  systolic  output,  the  pulse  wave  is  smaller  giving  a 
pseudo  pulsus  alternans.  This  arhythmia  is  seen  perhaps  oftenest  in 
auricular  fibrillation  after  digitalis  has  markedly  slowed  the  pulse.  It 
must  be  remembered,  however,  that  the  same  arhythmia  may  occur  with¬ 
out  digitalis,  being  due  to  myocardial  lesion.  In  the  latter  event,  digitalis 
should  be  given  whereas,  when  it  develops  after  digitalis  therapy,  digitalis 
should  be  stopped. 

Digitalis  increases  muscle  irritability  and  is  therefore  sometimes  fol¬ 
lowed  by  an  increased  number  of  irregularly  occurring  extrasystoles.  As 
extrasystoles  occur  under  so  many  conditions,  it  is  difficult  to  interpret 
them.  Unless  they  produce  a  bigeminal  pulse,  for  the  most  part  they 
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should  be  ignored  as  far  as  digitalis  therapy  is  concerned,  except  when 
there  are  other  evidences  of  digitalis  intoxication. 

Digitalis  may  cause  partial  or  complete  heart-block.  As  a  rule,  this 
does  not  happen  until  late  in  digitalis  therapy  unless  there  is  some  lesion 
of  the  conduction  system.  Other  rarer  forms  of  arhythmia  may  result 
from  digitalis  hut  these  are  not  of  sufficient  practical  importance  to  justify 
description. 

It  is  to  be  remembered  that  when  digitalis  is  being  given  in  any  reason¬ 
able  dosage  and  the  patient  is  being  watched  carefully,  there  is  little  chance 
of  any  harm  coming  to  the  patient  because  evidences  of  too  much  digitalis 
appear  in  definite  enough  form  to  indicate  this  and  permit  discontinuance 
of  the  digitalis  before  any  real  harm  has  been  done. 

Other  Drugs  with  Digitalislike  Action. — Other  drugs  with  a  digi¬ 
talislike  action  are  strophanthus,  convallaria,  squill  and  apocynum. 
These  have  largely  and  rightly  fallen  into  disrepute  for  treating  cardiac 
cases  because  they  are  very  poorly  absorbed  or  give  unsatisfactory  results. 
I  find  no  occasion  for  their  use  by  mouth.  Amorphous  strophanthin  and 
ouabain  are  valuable  in  the  occasional  case  for  intravenous  use  when  digi¬ 
talis  is  not  absorbed  or  cannot  be  retained  on  the  stomach.  With  this  ex¬ 
ception  these  other  drugs  should  be  entirely  discarded. 

Other  Drugs  Acting  on  the  Circulation. — Caffein  is  of  little  use  in 
decompensation  of  chronic  cardiac  disease  except  that  infrequently  it  is 
useful  as  a  diuretic.  In  large  doses  it  may  improve  respiration,  converting 
a  Cheyne-Stokes  type  into  a  regular  respiration,  but  its  other  effects  are, 
on  the  whole,  too  disturbing  to  make  it  of  any  real  service  in  the  therapy 
of  the  chronic  cardiac. 

Strychnia  is  of  little  or  no  use.  Camphor  is  almost  inert  except  for  a 
transitory  reflex  stimulation  of  the  heart  when  given  subcutaneously  in 
oil,  preferably  mixed  with  ether.  Neither  of  these  drugs  has  any  real 
place  in  the  treatment  of  cardiac  disease. 

Nitroglycerin  is  often  combined  with  digitalis  therapy  in  treating  the 
patient  with  hypertension,  but  I  have  never  seen  any  advantage  from  the 
nitroglycerin  and  the  same  applies  to  the  nitrites.  For  the  anginal  attacks 
of  the  chronic  cardiac,  however,  nitroglycerin  may  be  of  much  value. 

Quinidin  is  described  under  special  treatment  of  auricular  fibrillation. 

Drugs  for  Restlessness  and  Insomnia. — The  use  oUmorphin  to  give 
a  good  night’s  rest  in  the  first  days  of  treatment  of  the  badly  decompen¬ 
sated  cardiac  has  been  described  previously.  Its  use  in  this  way  constitutes 
a  very  important  part  of  the  therapeutics  of  heart  disease. 

Continued  nervousness,  restlessness  and  insomnia  not  controlled  by  the 
other  measures  of  treatment  often  require  some  drug.  Potassium  bromid 
in  1  gm.,  or  larger  doses,  three  times  a  day  frequently  is  useful.  Sir  J ames 
Mackenzie  has  a  strong  preference  for  ammonium  bromid  instead. 
Chloral,  0.3  to  0.6  gm.  and  repeated  once  or  twice  at  two-hour  intervals, 
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barbital  (veronal)  or  its  sodium  salt,  0.3  gm.  to  1.0  gm.,  sulphonmethan 
(sulphonal)  1.0  gm.,  all  may  be  tried.  Morphin  may  be  needed  in  oft- 
repeated  doses  in  the  patient  beyond  much  response  to  digitalis.  Yet  it  is 
to  be  remembered  that  the  patient  is  better  off  without  any  of  these  drugs, 
if  they  can  be  omitted,  and  that  sometimes  they  actually  excite.  It  is  well 
to  try  a  night  without  any  drugs  every  few  days,  giving  the  patient  a 
placebo  in  appearance  and  route  of  dosage  similar  to  the  discarded  drug, 
if  the  patient  is  susceptible  to  the  psychology  of  a  supposed  dependence 
on  the  drug.  It  has  always  seemed  to  me  that  the  most  skillful  physicians 
manage  their  cardiacs  with  the  least  use  of  these  drugs  and  that  much  use 
of  them  marks  failure  in  handling  the  circulatory  situation.  The  really 
skillful  physician  is  only  forced  to  admit  failure  for  those  patients  in 
whose  hearts  disease  has  progressed  beyond  response  to  cardiac  drugs,  a 
stage  that,  alas,  sooner  or  later  all  cardiacs  will  reach  unless  they  die 
earlier  from  some  intercurrent  disease. 

Catharsis. — Except  for  such  mild  cathartics,  really  laxatives,  as  arc 
needed  to  insure  a  daily  bowel  movement  of  approximately  normal  char¬ 
acter,  most  cardiacs  do  not  require  catharsis.  Active  watery  catharsis  as 
a  means  of  removing  edema  should  be  regarded  as  a  measure  to  be  avoided 
because  it  interferes  with  the  measures  described  for  the  patient’s  rest, 
because  it  is  a  procedure  unpleasant  to  both  patient  and  attendants, 
because  it  is  debilitating  and  because  it  is  not  needed  for  most  patients. 
Frequent  defecation  is  both  more  uncomfortable  and  less  esthetic  and  so 
less  desirable  than  frequent  urination  as  a  channel  for  removal  of  fluid 
from  a  cardiac.  There  is  a  very  small  group  of  cardiac  patients,  already 
described,  in  whom  digitalis  absorption  is  poor  and  in  whom  following 
active  catharsis  it  becomes  good.  These  should  have  magnesium  sulphate 
in  a  30  to  60  gm.  dose  dissolved  in  a  moderate  amount  of  water  in  the 
early  morning  for  one  to  two  days.  There  is  a  somewhat  larger  group  in 
whom  edema,  particularly  ascites,  seems  to  hinder  mechanically  its  re¬ 
moval  by  the  kidney  but  in  whom  catharsis  is  effective.  These  should 
receive  similar  management  with  magnesium  sulphate  but  with  failure 
after  a  few  days, "resort  needs  to  be  had  to  mechanical  removal  of  fluid 
as  described  further  on.  There  is  a  still  larger  group  of  cardiacs  with  poor 
renal  function  by  reason  of  a  concomitant  nephritis  in  whom  diuresis  can¬ 
not  be  produced.  These  patients  should  have  daily  catharsis  with  mag¬ 
nesium  sulphate  as  long  as  they  will  stand  it  and  for  variety  may  be 
changed  to  compound  jalap  powder  in  2  gm.  doses.  However,  after  de¬ 
ducting  all  of  these,  there  remains  the  very  large  majority  of  cardiac 
patients  who  need  no  catharsis  because  with  rest,  digitalis  and  limited  fluid 
intake  they  have  diuresis  sufficient  to  remove  all  edema  and  that  is  the 
only  reason  for  active  watery  catharsis.  To  these  give,  if  needed,  extract 
of  cascara  or  liquid  petroleum  or  similar  laxatives  to  produce  one  daily 
stool. 
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Diuresis. — For  the  great  majority  of  cardiacs  with  edema,  digitalis, 
given  as  already  described,  is  a  wonderful  diuretic  (Figs.  1,  3,  6  and  8) 

and  all  that  is  needed. 
Occasionally  it  needs  to 
be  helped.  Theophyl- 
lin  is  the  most  active  of 
the  diuretics  for  such  a 
patient  (Fig.  11).  It 
should  he  given  in  two 
to  three  doses  of  0.2  to 
0.3  gm.  each  at  four 
hour  intervals.  Usu¬ 
ally  it  need  not  be  re¬ 
peated  but,  if  repetition 
is  needed,  this  dosage 
should  be  given  on  al¬ 
ternate  days.  Occa¬ 
sionally  doses  as  large 
as  0.5  to  0.7  gm.  may 
be  effective  when 
smaller  doses  fail. 
Theophyllin  is  in  the 
pharmacopeia  but  not 
in  the  pharmacy,  so 
theocin,  which  is  the 
trade  name  for  theo¬ 
phyllin,  will  have  to  be 
used.  Theobromin  so- 
diosalicylate  is  next 
in  activity.  It  should 
be  given  similarly  but 
a  larger  dose  may  be 
used,  0.3  to  0.5  gm. ; 
occasionally  1.0  gm. 
Both  theocin  (theo¬ 
phyllin)  and  theobro¬ 
min  may  be  given 
intravenously  (Fig. 
12).  Caffein  is  less  ef¬ 
ficient  for  diuresis  as  a 

rule.  Its  dosage  is  0.2  to  0.3  gm.  However,  in  some  patients  one  of  these 
diuretics  will  be  effective  when  another  has  not  been,  and  so  they  may 
be  tried  in  succession.  Unfortunately,  usually  when  they  do  not  work, 
we  are  dealing  with  a  nephritic  condition  along  with  the  cardiac  and 
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Fig.  12. — Same  Patient  as  in  Figure  11.  The  solid 
black  dots  indicate  the  24-hour  amount  of  urine  in  c.c. 
The  block  circles  indicate  the  24-hour  fluid  intake  in 
c.c.  The  arrow  under  A1  indicates  a  subcutaneous 
dose  of  1  c.c.  of  digipuratum.  The  arrows  under  A2 
indicate  a  day  on  which  the  patient  received  10  c.c. 
of  infusion  of  digitalis  three  times.  The  arrows  at  B 
indicate  two  doses  of  0.5  gm.  each  of  theocin  given 
intravenously.  The  arrow  at  D  indicates  a  dose  of 
1  gm.  of  theobromin  sodiosalicylate  given  intra¬ 
venously.  Note  that  diuresis  follows  theocin  aad  not 
theobromin,  the  same  difference  as  noted  when  they 
were  given  by  mouth  as  shown  in  Figure  11. 
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nothing  will  produce  a  diuresis  ;  or  with  so  marked  an  ascites  that  its 
pressure  prevents  an  adequate  circulation  to  the  kidneys  to  allow  of 
diuresis.  In  the  latter,  paracentesis  is  effective,  at  least  temporarily,  and 
sometimes  after  paracentesis  a  diuretic  will  work  when  previously  it  was 
ineffective. 

Mechanical  Removal  of  Fluid. — Hydrothorax ,  if  extensive,  even 
though  of  cardiac  origin,  is  very  little  influenced  by  digitalis,  diuretics  or 
catharsis.  It  should  be  removed  mechanically  by  the  usual  procedure  of 
trochar  and  aspiration  bottle  and  this  should  be  done  promptly.  If  the 
physical  signs  show  dulness  in  the  back  to  a  point  halfway  between  the 
spine  and  angle  of  the  scapula  I  would  tap  as  one  of  the  opening  moves  of 
the  patient’s  treatment.  Recurring  effusions  should  be  removed  as  soon 
as  they  seem  to  be  producing  an  added  factor  in  the  patient’s  discomfort. 

Hydro  pericardium  as  part  of  cardiac  decompensation,  apart  from 
pericarditis,  is  of  no  practical  significance  and  requires  no  special 
management. 

Ascites  usually  disappears  with  digitalis  or  with  digitalis  plus  diure¬ 
tics  or  cathartics.  When  it  does  not  or  when  it  causes  evident  respiratory 
or  circulatory  embarrassment,  it  should  be  withdrawn  by  trocar  in  the 
usual  way.  Recurrence  to  the  point  of  producing  a  tensely  distended 
abdomen  or  respiratory  or  circulatory  distress  is  a  sign  for  repetition  of 
withdrawal. 

Subcutaneous  edema  may  he  extensive  enough  to  cause  much  discom¬ 
fort  by  distending  the  skin  and  not  infrequently  by  leading  to  secondary 
inflammatory  changes.  Edema  of  the  genitalia  is  particularly  apt  to  cause 
discomfort  and  may  interfere  with  micturition.  If  not  relieved  by  the 
various  means  already  described,  edema  can  be  drained  by  means  of 
Southey’s  tubes  inserted  deep  in  the  edematous  subcutaneous  tissues  of  the 
lower  legs.  If  Southey’s  tubes  are  not  available,  any  form  of  trocar  of 
moderate  caliber  may  be  substituted.  The  skin  should  be  cleaned  at  the 
site  of  insertion  with  soap  and  water  and  alcohol ;  then  tincture  of  iodin 
should  be  applied.  The  tubes  are  to  be  inserted  obliquely  so  as  to  be  as 
nearly  as  possible  in  the  line  of  the  leg.  The  tubes  should  be  connected 
with  rubber  tubing  leading  into  a  bottle  attached  to  the  side  of  the  bed  to 
collect  the  fluid.  By  these  means  one  or  more  liters  of  fluid  will  drain 
away  over  night.  One  or  two  tubes  should  be  inserted  in  each  leg.  An¬ 
other  method  is  to  make  one  or  two  generous  incisions  through  the  skin, 
cleaned  as  for  the  Southey  tubes,  deep  into  the  edematous  subcutaneous 
tissues  of  each  lower  leg.  When  the  leg  is  tense  with  edema  there  is  very 
little  bleeding.  Infection,  as  a  rule,  does  not  occur.  Fluid  drains  freely 
from  such  incisions,  so  that  the  problem  of  absorbing  the  fluid  is  a  real 
one.  It  is  necessary  to  protect  the  bed  with  a  rubber  or  linoleum  sheet  or 
the  patient  may  sit  in  a  chair  with  his  feet  in  a  foot  tub.  It  is  really  very 
surprising  how  much  fluid  will  drain  through  such  punctures  or  incisions 
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in  the  lower  leg  and  how  far  it  will  come.  Not  only  will  the  edema 
disappear  from  the  upper  legs  but  also  from  the  scrotum  and  penis  and 
from  the  trunk  as  high  as  the  mid-thorax.  I  feel  very  sure  that  such 
mechanical  drainage  of  subcutaneous  edema  could  he  carried  out  much 
oftener  than  is  commonly  done  with  benefit  to  the  patient.  At  times  this 
is  the  only  method  that  will  be  effective  in  removing  ^edema,  but  once  re¬ 
moved  other  methods  prevent  its  recurrence  until  another  period  of  de¬ 
compensation  comes. 

Bleeding. — For  marked  cyanosis  and  its  attendant  dyspnea  bleeding 
often  is  of  very  great  value,  bringing  prompt  relief;  from  250  to  700  c.c. 
of  blood  should  be  withdrawn.  The  best  method  is  to  insert  a  hollow 
needle  into  one  of  the  larger  veins  of  the  arm,  using  a  tourniquet  if  neces¬ 
sary  to  make  the  vein  more  prominent.  Gentle  suction  by  using  a  bottle 
with  a  two-way  cork  will  facilitate  the  flow  of  blood.  One  should  remem¬ 
ber  the  direction  of  flow  of  venous  blood  and  if  there  is  difficulty  in  obtain¬ 
ing  blood  with  the  needle  inserted  in  the  vein  toward  the  body,  insert  it 
toward  the  hand.  Cutting  down  on  and  incising  the  vein  is  efficacious  and 
can  be  done  when,  for  one  reason  or  another,  the  needle  puncture  method 
cannot  be  carried  out.  Old-fashioned  wet  cupping  also  is  effective  and 
should  be  used  when,  as  sometimes  occurs,  no  satisfactory  flow  of  venous 
blood  can  be  obtained  from  the  arm  veins  by  either  puncture  or  incision 
method.  I  am  strongly  of  the  opinion  that  bleeding  is  far  too  little  used 
at  present  in  the  management  of  the  severely  decompensated  cardiac. 

Diet. — For  the  edematous  cardiac  during  the  first  four  days  of  treat¬ 
ment  the  so-called  Karell  diet  is  admirable  in  its  extreme  simplicity  and 
effectiveness.  This  consists  of  a  total  of  800  c.c.  of  milk  per  twenty-four 
hours  (four  ordinary  glasses  of  milk).  With  this  diet  and  rest  in  bed 
without  any  medication  one  often  sees  a  marked  diuresis  and  other  changes 
in  symptoms  and  signs.  The  Karell  diet  obviously  is  a  starvation  diet 
and  should  be  maintained  but  a  few  days. 

After  the  first  few  days  the  patient  should  be  on  a  simple,  bland,  easily 
taken  diet  with  total  fluids  restricted  to  1,000  to  1,500  c.c.  per  twenty-four 
hours.  The  total  amount  should  not  be  great.  Frequent  feedings  are 
desirable.  There  are  no  special  limitations  needed  as  to  the  diet  except 
digestibility.  The  dyspneic  patient  cannot  use  dry  foods  very  well  and 
such  as  require  much  chewing  are  undesirable.  Excess  of  carbohydrate 
often  causes  too  much  intestinal  gas  and  so  carbohydrates  must  be  dimin¬ 
ished.  It  is  well  to  remember  that  not  infrequently  solid  food  will  be 
retained  by  a  patient  who  persistently  has  vomited  liquids  and  soft  solids. 
Salty  food,  though  generally  undesirable,  may  be  the  only  sort  of  food 
that  will  be  retained.  Frequently  I  have  stopped  nausea  and  vomiting  in 
my  patients,  greatly  to  the  surprise  of  my  house-officers  and  students,  by 
allowing  the  patient  to  have  ham,  generously  salted  cold  chicken  or  lamb, 
salt  fish,  or  smoked  salmon,  some  of  these  seemingly  very  indigestible  foods 
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but,  when  craved  by  the  patient,  not  causing  vomiting  and  so  far  as  could 
be  told,  being  digested  perfectly.  Eor  the  nauseated  patient  iced,  dry 
ginger  ale  or  equal  parts  of  ginger  ale  and  milk  often  are  very  satisfying 
and  the  latter  has  considerable  nutritive  value.  The  former  is  perhaps 
the  best  substitute  in  the  United  States  for  the  iced  champagne,  now  inter¬ 
dicted  by  our  zealous  lawmakers,  which  in  the  past  often  worked  wonders 
for  the  nauseated,  vomiting  patient. 

Continuation  Treatment 

Having  carried  out  the  methods  described  under  Treatment  During 
the  Stage  of  Heart  Failure  or  Decompensation,  and  put  the  patient  in 
condition  to  be  practically  free  of  symptoms  while  in  bed,  the  next  impor¬ 
tant  consideration  is  to  plan  the  management  of  the  patient  so  as  to  obtain 
the  maximum  of  efficiency  with  the  minimum  of  cardiac  damage.  For  this 
it  is  necessary  to  describe  getting  the  patient  out  of  bed,  continued  digi¬ 
talis,  permissible  activity  and  exercise,  etc.,  all  of  which  can  be  expressed 
under  the  term  “continuation  treatment.” 

Getting  the  Patient  out  of  Bed. — When  should  the  cardiac  case  being 
treated  for  decompensation  be  allowed  to  get  out  of  bed  and  how  should 
the  time  allowed  up  be  regulated  ?  As  a  general  rule,  the  cardiac  patient 
should  remain  in  bed  until  all  signs  of  subcutaneous  edema,  ascites  or 
pulmonary  edema  (fine  rales  at  the  base  of  the  lungs)  have  disappeared 
and  until  most,  if  not  all,  the  symptoms  of  cardiac  disease  have  markedly 
decreased  or  disappeared.  It  is  to  be  remembered  that  for  the  patient  in 
bed  subcutaneous  edema  lurks  longest  over  the  sacrum.  Even  if  these 
signs  and  symptoms  disappear  promptly,  it  is  a  safe  rule  to  keep  any 
cardiac  case,  sick  enough  to  be  put  to  bed  by  you,  in  bed  for  at  least  one 
month  and  to  increase  this  time  in  ratio  to  the  severity  of  symptoms  and 
signs. 

The  exception  to  the  rule  in  bed  until  signs  and  symptoms  have  largely 
disappeared  is  that,  if  after  a  prolonged  period  of  treatment  in  bed,  no 
further  improvement  is  noted  in  signs  and  symptoms,  one  should  recognize 
the  inability  to  restore  satisfactory  cardiac  function  and  allow  the  patient 
to  get  out  of  bed  for  short  periods  of  time.  This  will  allow  one  to  see 
whether  or  not  the  patient’s  general  condition  is  not  better  for  the  change 
and  exertion  incident  to  getting  up,  remembering  that  one  is  dealing  with 
a  chronic,  strictly  speaking  incurable  disease  with  which  the  patient  must 
be  managed  so  as  to  have  the  greatest  possible  comfort,  and  happiness, 
and  that  sometimes  getting  up  furnishes  an  exercise  that  actually  improves 
circulation.  Optimism  with  the  cardiac  is  very  important,  optimism  based 
on  the  knowledge  that  most  cardiac  conditions  can  be  greatly  improved. 
Some  laxity  in  restrictions,  which  are  really  needed,  at  times  is  required 
to  maintain  the  patient’s  morale.  In  all  of  this,  good  clinical  judgment 
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is  a  great  asset,  for  no  definite  indications  can  be  given  that  will  fit  each 
and  every  patient.  In  this  connection  it  is  to  be  remembered  that  the  size 
of  the  heart,  the  type  of  the  murmur,  or  the  arhythmia  are  no  indications 
for  denying  or  allowing  increased  activity.  The  important  criterion  is 
how  well  is  the  heart  doing  its  work. 

Getting  out  of  bed  always  should  be  a  gradual  process.  The  first  day 
have  the  patient  helped  to  a  chair  near  his  bed  to  remain  for  fifteen  min¬ 
utes,  then  back  to  bed.  If  an  hour  later  his  pulse  is  back  to  its  level  before 
getting  up  and  the  patient  has  had  no  uncomfortable  symptoms  while  up 
or  afterwards,  increase  the  time  next  day  by  fifteen  minutes.  On  the 
third  day  let  him  up  for  an  hour,  on  the  fourth  for  an  hour  and  a  half, 
and  on  the  fifth  day  for  two  hours.  Then  reduce  the  time  but  have  the 
patient  up  twice  a  day  beginning  with  thirty  minutes  for  each  time  and 
gradually  lengthening  the  time.  Undue  fatigue,  persisting  tachycardia, 
increasing  edema  and  dyspnea  are  the  best  indications  of  when  the  period 
out  of  bed  has  been  too  long. 

Walking  about  the  room  gradually  should  be  added,  at  first  with  some 
one  to  help  the  patient.  With  the  indications  just  stated  one  can  be  safely 
guided  to  allowing  to  the  cardiac  patient  more  and  more  freedom. 
Patients  usually  welcome  going  to  the  toilet  as  one  of  their  early 
activities. 

Continued  Digitalis. — Many  cardiac  patients  do  far  better  when  they 
take  daily  small  doses  of  digitalis  over  long  periods  of  time.  The  majority 
of  patients  will  tolerate  0.1  gm.  of  powdered  digitalis  leaves  every  twenty- 
four  hours  over  long  periods  of  time,  not  a  few  will  tolerate  0.2  gm., 
depending  of  course  on  the  rate  of  elimination.  This  may  be  given  in  one 
dose  each  day  or  it  may  be  divided  into  two  doses.  I  rather  prefer  a 
morning  and  a  night  dose.  The  intelligent  patient  after  some  experience 
will  learn  to  appreciate  the  early  evidences  of  both  too  little  and  too  much 
digitalis  and  can  guide  his  dosage  accordingly.  This  applies  particularly 
to  the  patients  constantly  just  on  the  border  line  of  decompensation. 

It  seems  to  be  a  good  plan  to  give  such  daily  amounts  of  digitalis  to 
those  cardiacs  who  have  been  bed  cases  during  the  period  of  getting  out 
of  bed  and  trying  varying  activities.  Later  it  may  be  omitted  and  careful 
observation  will  determine  whether  they  do  better  with  the  drug  or  not. 
In  some  patients  it  seems  desirable  to  give  some  digitalis  daily  for  an 
indefinite  time,  increasing  the  amount  if  symptoms  progress,  but  never 
discontinuing  it.  After  digitalization  of  the  bed  patient  I  advise  0.05  gm. 
of  powdered  digitalis  leaves  night  and  morning  until  the  patient  is  up 
and  about  all  day.  This  may  not  prove  enough  but  it  is  extremely  rare  for 
it  to  cause  nausea  or  any  other  unpleasant  digitalis  effect.  This  small 
dosage  does  seem  to  continue  the  digitalis  effect,  once  it  has  been  obtained 
by  a  larger  dosage,  and  for  some  patients  it  very  definitely  increases  the 
range  of  their  activity  and  so  should  be  continued  in  use.  I  have  never 
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seen  any  disadvantage  from  such  a  prolonged  use  of  digitalis  as  is  de¬ 
scribed  here. 

Permissible  Activity  and  Exercise. — What  the  cardiac  patient,  once 
bedridden,  can  do  is  a  very  varying  thing  and  depends  on  many  factors  so 
complex  that,  without  any  very  satisfactory  tests  of  cardiac  function,  we 
must  needs  depend  on  experimentation  for  each  patient,  remembering 
that  both  too  little  and  too  much  activity  are  harmful  to  heart  muscle. 
During  convalescence  the  patient  must  be  tried  at  various  activities.  His 
future  work  must  be  proportioned  to  his  cardiac  ability.  His  home  con¬ 
ditions  as  to  stair-climbing,  etc.,  as  well  as  similar  conditions  at  his  place 
of  work,  enter  into  the  problem.  Mode  of  transportation  from  place  to 
place  is  important.  All  of  this  essentially  is  a  problem  for  the  family 
physician,  not  for  the  consultant,  for  the  latter  is  very  apt  to  see  but  half 
the  situation. 

Graded  exercise,  all  the  way  from  massage  and  passive  motions  to 
walking  varying  distances  with  increasing  grades,  to  golf,  horseback  riding, 
etc.,  has  always  been  an  important  means  of  treating  the  convalescing  or 
mildly  decompensated  cardiac.  The  underlying  principle  of  all  is  the 
same,  namely,  that  some  work  tends  to  increase  the  efficiency  of  the  cardiac 
muscle  and  so  of  cardiac  function  and  at  the  same  time  to  improve  the 
circulation  in  the  peripheral  vessels.  This  accomplished,  more  work  will 
raise  the  function  to  a  higher  level  and  this  increase  should  be  continued 
so  long  as  there  is  satisfactory  functional  response.  Any  thoughtful 
physician  can  plan  for  his  patients  adequate  graded  exercise  by  attention 
to  these  principles.  Of  course  the  mental  reaction  of  the  patient  to  his 
activity  needs  to  be  considered ;  too  much  solitary  activity  is  usually  a  bad 
thing. 

If  the  spirit  of  companionship,  even  of  competition  without  actual 
physical  competition,  can  be  brought  in,  so  much  the  better.  Hence  the 
excellent  results  obtained  at  “cures”  and  the  good  effects  of  limited  games, 
which  we  are  constantly  observing. 

It  has  always  seemed  to  me  that  it  is  the  principle  of  graded  exercise 
for  vascular  system  and  body  musculature  that  is  the  important  thing 
rather  than  there  being  any  particular  virtue  in  special  forms  of  baths, 
exercises,  diet  regimes  and  “cures”  of  various  sorts. 

Diets. — The  convalescing  cardiac  requires  a  diet  with  sufficient 
calories  to  maintain  his  activity.  If  he  is  obese  he  needs  a  subcaloric  diet 
with  special  restriction  of  carbohydrate  until  his  weight  is  normal  or 
slightly  subnormal.  Overeating  at  any  single  meal  should  be  avoided. 
Moderate  restriction  of  fluid  intake  is  desirable;  intake  not  to  exceed 
1,800  c.c.  per  twenty-four  hours  and  preferably  less.  A  normal  balanced 
ration  is  best  for  nearly  all,  simply  avoiding  the  obviously  difficultly 
digested  foods.  Too  much  gaseous  distention  indicates  carbohydrate  re¬ 
duction.  Food  fads  flourish  prodigiously  in  this  country.  Many  of  them 
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certainly  do  no  harm,  but  I  can  see  no  cardinal  virtue  in  any  of  them  for 
the  cardiac. 

Management  When  Symptoms  ake  Absent  ok  Slight 

What  to  do  when  a  cardiac  lesion  is  discovered  by  physical  examina¬ 
tion  and  there  have  been  no  symptoms  complained  of  or  when  slight  symp¬ 
toms,  possibly  of  cardiac  origin,  have  caused  a  patient  to  come  for  advice, 
often  is  the  problem  presented  to  the  physician ;  to  solve  it  satisfactorily  is 
not  always  easy. 

In  the  first  place  it  is  necessary  to  decide  whether  observed  departures 
from  strictly  normal  cardiac  findings  are  to  be  taken  as  indicative  of 
beginning  cardiac  disease  or  not.  Often  this  decision  requires  the  highest 
grade  of  clinical  acumen.  For  example,  certain  murmurs,  especially  sys¬ 
tolic  ones,  are  known  to  be  of  no  clinical  import,  having  been  continuously 
present,  and  so  in  evidence  when  there  were  no  suggestions  of  cardiac 
symptoms.  On  the  other  hand,  some  severe  cardiac  conditions  occur  with¬ 
out  any  murmur  being  present.  If  a  murmur,  particularly  a  systolic 
murmur,  is  the  only  sign  of  cardiac  lesion,  it  probably  is  of  no  import  and 
at  least  should  be  tentatively  so  considered  and  the  patient  carefully  ob¬ 
served  over  some  period  of  time  to  make  sure  whether  there  are  other 
evidences  of  cardiac  disease.  If  with  the  murmur  some  cardiac  enlarge¬ 
ment  is  found,  it  is  more  probable  that  actual  cardiac  disease  is  present. 
Much  the  same  attitude  should  be  taken  towards  extrasystoles  and  palpita¬ 
tion.  Precordial  discomfort  often  is  puzzling  but  on  the  whole  more  apt  to 
indicate  cardiac  disturbance.  The  same  may  be  said  of  slight  breathlessness. 

If  these  and  other  minor  cardiac  disturbances  are  decided  to  be  evi¬ 
dences  of  early  cardiac  disease  then  definite  treatment  should  be  instituted. 
This,  however,  is  by  no  means  to  say  that  digitalis  should  be  given.  In 
fact,  in  the  great  majority  of  patients  it  is  not  indicated.  For  these  early 
evidences  of  cardiac  disease,  most  important  is  advice  as  to  occupation  and 
exercise.  For  the  sedentary  exercise  and  especially  out-of-door  exercise 
such  as  walking,  horseback-riding,  golfing,  etc.,  is  indicated.  For  those 
working  under  conditions  of  physical  strain,  less  vigorous  pursuits  are 
needed.  In  other  words,  there  is  an  optimum  level  of  physical  activity 
for  each  cardiac  and  this  may  require  much  trial  before  it  is  found. 
Over-eating,  too  much  smoking,  alcoholic  indulgence,  etc.,  are  to  be  guarded 
against.  For  the  overweight,  gradual  reduction  in  weight  by  a  proper  diet 
is  essential.  Focal  infections  of  all  sorts,  if  actual,  should  receive  proper 
treatment  and  be  eradicated  if  possible.  When  symptoms  increase,  activi¬ 
ties  are  to  be  curtailed  in  proportion.  After  all,  it  is  the  properly  bal¬ 
anced  life,  guarded  against  excessive  strain  and  protected  from  infections, 
which  will  longest  maintain  the  individual  free  of  embarrassing  symptoms. 
To  insist  on  too  great  reduction  of  activity  perhaps  is  to  err  as  badly  as 
to  advise  too  much.  General  nutrition  and  bodily  and  mental  comfort  arf. 
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to  be  maintained  as  the  best  means  of  maintaining1  cardiac  nutrition  and 
function.  Above  all,  do  not  frighten  the  cardiac  case.  All  are  familiar 
with  the  patient  who,  on  the  basis  of  a  cardiac  murmur,  has  lived  long 
years  in  constant  fear  of  sudden  death.  Restrictions  can  be  made  without 
unduly  alarming  the  patient.  If  the  patient  shows  definite  evidence  of 
cardiac  disease  by  physical  signs  and  yet  has  no  symptoms  that  can  be 
attributed  to  the  cardiac  disease,  he  should  be  managed  as  is  described  in 
the  next  section  and  warned  against  severe  physical  strains. 

On  the  other  hand,  if  symptoms  are  definite  and  appear  to  be  increas¬ 
ing  in  severity,  more  active  treatment  should  be  instituted.  For  these  a 
course  of  digitalis  should  be  carried  out,  using  the  small  divided  dose 
method  as  already  described.  It  is  very  well  to  put  such  patients  to  bed 
for  a  week  or  ten  days  of  rest.  Often  rest  in  bed  is  all  that  is  needed. 
Such  patients  need  very  careful  testing  out  in  regard  to  what  activities 
they  may  safely  undertake.  It  is  well  for  them  to  report  to  their  phy¬ 
sician  at  frequerit  intervals  for  observation.  When  they  report,  it  is 
particularly  important  to  question  the  patient  at  these  times  as  to  the 
details  of  his  daily  life  and  the  occurrence  of  any  symptoms  referable  to 
cardiac  insufficiency.  Questioning  is  more  useful  than  physical  examina¬ 
tion  in  this  degree  of  cardiac  disturbance. 

Prevention  of  Cardiac  Disease 

Prevention  in  cardiac  disease  concerns  itself  with  the  prevention  of 
those  conditions  likely  to  result  in  cardiac  disease  and,  in  case  they  occur 
prompt  and  thorough  treatment  to  reduce,  as  far  as  possible,  the  proba¬ 
bility  of  cardiac  complication.  Prevention  and  treatment  of  acute  rheu¬ 
matic  fever  is  of  greatest  significance  in  this  relation.  Early  tonsillectomy 
in  the  child  who  has  had  rheumatism  should  be  carried  out,  if  there  is  any 
sign  of  inflammation  in  the  tonsils.  Repeated  tonsillar  infections  without 
rheumatism,  too,  indicate  tonsillectomy.  With  development  of  rheumatic 
fever,  a  prolonged  period  in  bed  under  the  best  of  hygienic  conditions 
(fresh  air  life  and  good  nutritious  food)  is  very  important.  Three 
months  of  such  rest  in  bed  is  reasonable.  This  should  be  followed  by 
frequent  physical  examinations,  supervision  of  activities  insuring  sufficient 
amount  of  the  proper  sort  of  exercise,  and  continuous  fresh  air  life 
with  avoidance,  as  far  as  is  feasible,  of  exposure  to  all  kinds  of  infectious 
diseases.  The  occurrence  of  chorea  is  of  even  more  significance  than  of 
rheumatic  fever.  Unfortunately  methods  intended  to  prevent  cardiac 
involvement  are  less  effective  with  chorea  than  with  rheumatic  fever. 

As  syphilis  is  a  not  infrequent  cause  of  cardiovascular  disease,  this  is 
an  added  reason  in  the  management  of  the  syphilitic  for  early,  thorough 
and  repeated  courses  of  antisyphilitic  treatment  with  mercury  and  arsphen- 
amin.  Focal  infection  should  be  eradicated  promptly  in  the  potential 
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cardiac  and  streptococcic  infections,  in  particular,  should  be  promptly 
dealt  with.  Hypertension,  when  found,  should  receive  prompt  and  thor¬ 
ough  management  for  it  is  a  not  infrequent  cause  of  chronic  myocarditis. 
The  same  applies  to  arteriosclerosis  though  it  is  not  so  amenable  to  re¬ 
strictive  management  as  hypertension. 

Hyperthyroidism  frequently  leads  to  chronic  myocarditis  and  this  is 
an  additional  reason  for  the  prompt  treatment  of  hyperthyroidism.  It  is 
well  to  remember  that  auricular  fibrillation  and  other  cardiac  disturbances 
in  hyperthyroidism  are  improved  by  operation  and  so  should  he  regarded 
as  a  reason  for  prompt  surgical  treatment  of  the  thyroid  rather  than  an 
indication  for  delay  in  surgery.  A  few  days  of  preoperative  treatment 
with  rest,  iodin  and  digitalis  reduces  the  risk  of  operation  in  these  patients. 

The  flabby  and  fat,  particularly  if  there  are  any  slight  cardiac  symp¬ 
toms,  need  dietary  restrictions  to  bring  about  gradual  weight  reduction 
and  graded  exercises  to  tone  up  the  flabby  musculature. 

Treatment  of  Special  Conditions  Occurring  in  Chronic  Cardiac 

Disease 

Auricular  Fibrillation. — Auricular  fibrillation  in  itself  can,  as.  an 
arhythmia  interfering  with  diastolic  filling  of  the  heart,  decrease  systolic 
output  and  thus  decrease  cardiac  efficiency.  In  addition,  it  occurs  oftenest 
in  hearts  handicapped  by  valve  lesion  or  myocardial  disease.  It  is  very 
frequent  in  patients  with  cardiac  insufficiency  and  so  its  management  is 
of  great  importance. 

Auricular  fibrillation  can  he  treated  in  two  ways,  by  digitalis  and  by 
quinidin  sulphate.  Digitalis  acts  chiefly  by  hindering  conduction  of  many 
of  the  auricular  impulses  to  the  ventricles  and  so  without  correcting  the 
auricular  fibrillation  removes  most  of  its  damaging  effect  on  cardiac 
systolic  output.  Heart  rate  is  slowed,  heart,  rhythm  remains  unchanged. 
Also  digitalis  exerts  its  additional  influence  on  ventricular  muscle,  etc. 
In  auricular  fibrillation  digitalis  is  particularly  efficient  in  improving 
cardiac  function.  Digitalis  may  be  given  in  any  of  the  ways  already 
described. 

Quinidin  sulphate  acts  entirely  differently.  If  effective,  it.  converts  the 
irregular  rhythm  of  auricular  fibrillation  into  a  normal  regular  rhythm. 
According  to  Lewis  auricular  fibrillation  is  caused  by  the  stimulus  to  con¬ 
traction  traveling  in  a  sinuous  circus  or  circle  through  the  auricle  in  the 
region  of  the  entrance  of  the  superior  vena  cava,  instead  of  the  stimulus, 
as  normally,  being  given  off  in  a  regular  rhythm  from  the  sino-auricular 
node.  Quinidin  sulphate  acts  on  the  heart  muscle  to  slow  conduction  and 
increase  the  refractory  period.  If  the  latter  action  preponderates,  the 
stimulus  traveling  in  its  circuit  will  reach  a  portion  of  muscle,  previously 
stimulated,  before  it  has  recovered  from  the  refractory  period,  and  it 
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cannot  contract.  This  will  block  the  path  of  the  stimulus  and  in  most 
instances  under  these  conditions  the  sino-auricular  node  will  begin  to 
function  and  a  regular  rhythm  will  result.  If  slowing  of  conduction  pre¬ 
ponderates,  the  muscle  will  have  recovered  from  the  refractory  period  by 
the  time  the  stimulus  again  arrives  and  fibrillation  will  continue.  Actu¬ 
ally  about  50  per  cent  of  patients  with  auricular  fibrillation  can  be  re¬ 
stored,  at  least  temporarily,  to  normal  rhythm  by  means  of  quinidin  sul¬ 
phate.  Quinidin  sulphate  has  no  action  on  the  heart  muscle  analogous  to 
digitalis.  Instead  of  a  beneficial  action  there  is  evidence  that  quinidin  is  a 
heart  muscle  poison  and  so  may  decrease  myocardial  efficiency.  So  it 
would  seem  that  its  effect  is  limited  entirely  to  influencing  that  phase  of 
cardiac  insufficiency  resulting  from  the  arhythmia.  Consequently,  im¬ 
provement  in  cardiac  efficiency  from  quinidin  sulphate  will  depend  on  what 
proportion  of  the  disability  results  from  the  arhythmia  and  what  propor¬ 
tion  results  from  valve  defect  or  muscle  lesion.  If  the  former  is  relatively 
unimportant  no  improvement  in  cardiac  function  can  be  expected  from 
quinidin; 

Though,  as  already  stated,  about  50  per  cent  of  patients  with  auricular 
fibrillation  can  be  brought  to  a  regular  rhythm  with  quinidin  sulphate, 
the  practical  results  have  been  disappointing  because  relatively  few  of 
these  patients  are  symptomatically  better  as  the  result  for  the  reason 
given  above;  not  infrequently  the  patient  is  quite  unconscious  of  the 
change  from  fibrillation  to  regular  rhythm  when  it  does  occur.  Further¬ 
more,  there  are  unpleasant  symptoms  in  some  patients  such  as  palpitation, 
headache,  diarrhea,  nausea,  vomiting,  abdominal  pain  and  buzzing  in  the 
ears  from  the  quinidin.  Very  often  the  regular  rhythm,  when  attained, 
is  not  maintained.  There  are  enough  fatalities  now  reported  to  justify 
caution  in  using  quinidin  sulphate.  An  occasional  patient  with  auricular 
fibrillation  who  does  not  do  well  on  digitalis  does  better  or  is  even  in  very 
good  compensation  on  quinidin  sulphate.  Transient  fibrillation  some¬ 
times  is  very  annoying  and  may  be  prevented  by  quinidin  sulphate.  In 
my  own  personal  experience  results  have  been  unsatisfactory,  and  I  do  not 
consider  quinidin  sulphate  of  very  much  real  usefulness  in  treating  auricu¬ 
lar  fibrillation.  I  would  limit  its  use  to  those  patients  with  auricular 
fibrillation  before  the  stage  of  serious  cardiac  decompensation  who  do 
badly  on  digitalis,  and  to  those  patients  who  have  transitory  auricular 
fibrillation  attended  by  marked  discomfort.  On  this  basis,  very  few  cases 
would  receive  quinidin  sulphate. 

The  method  of  giving  quinidin  sulphate  is  as  follows  :  Give  0.2  gm.  of 
quinidin  sulphate  in  a  capsule  followed  four  hours  later  by  another  0.2 
gm.  If  there  are  no  untoward  symptoms  indicating  special  sensitivity  or 
idiosyncrasy  to  the  drug,  on  the  next  day  give  0.4  gm.  three  times  a  day, 
before  meals,  and  continue  until  the  rhythm  becomes  regular.  After  this, 
use  a  0.1  to  0.2-gm.  continuation  dose  to  maintain  a  regular  rhythm. 
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Larger  dosage  may  be  necessary  to  produce  a  regular  rhythm  but  2  gm. 
seems  as  much  as  should  be  given  within  twenty-four  hours. 

There  is  considerable  difference  of  opinion  as  to  whether  or  not  to 
digitalize  the  patient  before  giving  the  course  of  quinidin  sulphate.  As 
digitalis  and  quinidin  sulphate  are  rather  antagonistic  in  action,  it  seems 
undesirable  to  give  each  drug  at  the  same  time.  On  the  other  hand,  with 
evidences  of  considerable  decompensation  previous  digitalization  seems 
desirable  and  probably  increases  the  number  of  patients  whose  rhythm  is 
restored  to  normal. 

It  is  to  be  remembered  that  quinidin  sulphate  therapy  is  still  in  a 
somewhat  experimental  stage.  Already  the  first  enthusiasm  for  its  use  has 
waned.  To  some  patients  it  is  definitely  dangerous ;  to  the  majority  with 
auricular  fibrillation  it  works  no  great  improvement  even  though  it  re¬ 
stores  the  rhythm  to  normal.  In  about  half  it  will  cause  no  change  in 
rhythm  or  will  produce  a  shift  only  to  auricular  flutter  with  a  rate  faster 
than  that  previously  present. 

Auricular  Flutter. — Patients  with  auricular  flutter  should  be  digi¬ 
talized  by  any  of  the  methods  already  described.  Under  digitalis  the 
flutter  rhythm  often  changes  to  fibrillation  and  later  normal  rhythm  is 
restored.  The  length  of  time  digitalis  should  be  given  to  these  patients 
depends  on  the  persistence  of  symptoms  of  decompensation.  With  return 
to  normal  rhythm,  if  digitalis  is  stopped,  normal  rhythm  often  continues 
until  symptoms  of  decompensation  recur. 

Extrasystoles. — Extrasystoles  are  usually  annoying;  occasionally 
they  hinder  cardiac  function ;  rarely  they  are  a  serious  handicap  to  cardiac 
efficiency.  Due  at  times  to  coffee,  tea,  tobacco,  alcohol,  masturbation  or 
excessive  sexual  intercourse,  discontinuance  of  the  offender  works  a  cure. 
At  times  they  represent  a  fatigue  phenomenon  and  are  cured  by  rest, 
physical  or  mental  or  both.  At  times  they  follow  infections  and  disappear 
with  convalescence ;  their  persistence  is  an  added  reason  for  prolonging  the 
rest  period  following  acute  infections;  obviously  infection,  particularly 
focal  infections,  should  be  eradicated  as  speedily  and  completely  as 
possible. 

Bromids  are  often  very  helpful  in  patients  with  palpitation  and  other 
annoying  symptoms  from  or  associated  with  extrasystoles.  Quinidin  sul¬ 
phate  seems  to  be  useful  for  persisting  annoying  extrasystoles  or  those 
that  interfere  with  cardiac  efficiency.  It  is  to  be  given  as  described  under 
Auricular  Fibrillation  and  has  the  same  possible  bad  effects  already  men¬ 
tioned.  Here  it  is  even  more  in  an  experimental  stage  than  in  auricular 
fibrillation. 

Extrasystoles  in  the  decompensated  patient  present  a  real  problem  for 
treatment  ;  they  may  result  from  too  much  digitalis,  particularly  when 
causing  pulsus  bigeminus,  and  the  digitalis  should  be  discontinued;  they 
are  often  present,  even  to  producing  bigeminy,  before  any  digitalis  is 
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given.  With  few  exceptions,  these  patients  can  he  digitalized  with  great 
improvement  of  cardiac  function  and  not  infrequently  with  marked  de¬ 
crease  or  disappearance  of  the  extrasystoles.  In  a  rare  patient,  digitalis 
will  increase  these  extrasystoles  and  the  patient’s  condition  is  worse.  In 
such  cases  the  methods  of  treating  cardiac  decompensation,  omitting  the 
digitalis,  are  to  be  used. 

Heart-block. — In  cardiac  decompensation  heart-block  does  not  change 
the  method  of  treatment  if  the  block  is  complete.  Digitalis  here  is  not 
contra-indicated  for  the  possible  digitalis  effect  on  conduction  no  longer 
can  occur  and  the  other  effects  of  digitalis  may  be  expected.  Sometimes 
the  very  slow  rate  of  heart-block  may  be  moderately  increased  by  digi¬ 
talis.  However,  complete  block  greatly  decreases  any  expected  benefit  from 
digitalis.  If  conduction  time  is  prolonged  or  partial  block  present,  digi¬ 
talis  should  not  be  given  unless  decompensation  is  marked  and  then  it 
should  be  given  cautiously  by  the  small  divided  dose  method. 

Paroxysmal  Tachycardia. — Paroxysmal  tachycardia  rarely  occurs  in 
patients  with  chronic  cardiac  disease.  When  it  does  occur  pressure  on 
the  vagus  nerve  as  it  lies  in  the. carotid  sheath  may  stop  the  tachycardia. 
Strong  pressure  should  be  applied  first  on  the  left  and  then  on  the  right 
side  of  the  neck.  Failing  response  to  this,  ocular  pressure,  that  is,  pres¬ 
sure  on  the  eyeball,  as  strong  as  the  patient  will  submit  to,  should  be 
applied.  Though  painful  this  may  stop  the  tachycardia  when  pressure 
over  the  vagus  has  failed.  At  times  quinidin  sulphate  is  effective.  It  may 
be  used  to  end  an  attack  or  in  small  continuation  doses  to  prevent  attacks. 
The  chronic  cardiac  disease  otherwise  should  be  treated  as  if  paroxysmal 
tachycardia  had  not  been  present. 

Pulsus  Alternans. — Although  pulsus  alternans  is  indicative  of  an 
unfavorable  prognosis,  it  does  not  indicate  any  change  in  the  methods 
employed  in  the  treatment  of  chronic  cardiac  disease.  At  times  strikingly 
good  digitalis  effects  are  obtained  when  pulsus  alternans  is  present 
(Fig.  4).  Sometimes,  but  not  often,  pulsus  alternans  disappears  under 
digitalis. 

Chronic  Myocarditis. — That  chronic  myocarditis  contra-indicates  the 
use  of  digitalis  on  the  principle  that  a  weakened  myocardium  should  not 
be  stimulated  is  a  fairly  generally  held  view.  I  can  see  no  justification 
for  this  view  and  find  that  patients  with  chronic  myocarditis  form  a  group 
in  which  the  general  plan  of  treatment,  as  already  outlined,  yields  very 
excellent  results  (Fig.  3,  4,  5,  6  and  7).  It  is  in  these  patients  when  the 
pulse  is  not  fast  that  many  withhold  digitalis,  and  yet  in  few  conditions 
are  better  results  obtained,  notably  a  marked  diuresis  with  disappearance 
of  edema  (Fig.  8). 

High  Blood-pressure. — It  is  often  stated  that  one  of  the  actions  of 
digitalis  is  to  cause  vascular  constriction  and  elevate  the  blood-pressure. 
This,  though  it  may  occur  in  animals,  is  not  noted  in  cardiac  patients 
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unless  the  pressure  is  low  from  poor  heart  action.  Certainly  with  high 
blood-pressure  and  cardiac  decompensation  digitalis,  does  not  increase  the 
pressure.  Cardiac  disease  with  high  blood-pressure  should  be  treated 
in  the  same  way  as  similar  cardiac  lesions  in  patients  without  high  blood- 
pressure.  The  vasodilator  group  of  drugs  adds  nothing  to  the  efficiency 
of  digitalis  and  the  various  methods  already  described. 

Aortic  Insufficiency. — Formerly  it  was  thought  inadvisable  to  use  digi¬ 
talis  in  patients  with  aortic  insufficiency  because  the  lengthened  diastole 
resulting  would  permit  of  greater  reflux  of  blood  and  a  possible  diastolic 
standstill  from  overdistention.  This  is  no  real  danger  and  digitalis  may 
be  safely  used  in  aortic  insufficiency.  In  aortic  insufficiency  the  mechan¬ 
ical  effect  of  the  valve  lesion  often  plays  a  very  important  role  in  the 
cardiac  decompensation  and  this  is  little,  if  at  all,  influenced  by  digitalis. 
Consequently  aortic  insufficiency  cases  do  not,  as  a  rule,  give  as  satisfactory 
improvement  as  a  result  of  treatment  as  do  other  valve  lesions. 

If  aortic  insufficiency  results  from  syphilis,  antisyphilitic  treatment 
should  be  instituted,  and  in  some  cases  there  is  marked  symptomatic  im¬ 
provement,  particularly  in  the  pain  and '  paroxysmal  dyspnea  which  are 
present,  probably  from  the  accompanying  syphilitic  aortitis.  In  using 
arsphenamin  in  these  patients  smaller  doses  should  be  employed  than 
used  with  other  types  of  syphilis  involvement,  and  particularly  is  a  small 
initial  dose  indicated  to  prevent  untoward  results.  A  preliminary  course 
of  mercury  is  advised  by  many.  With  this  and  later  arsphenamin  in 
small  doses  (0.3  gm.)  I  have  never  seen  any  untoward  effects. 

Angina  Pectoris. — If  angina  pectoris  occurs  with  chronic  cardiac 
decompensation  it  should  receive  the  treatment  elsewhere  described  for 
angina  and  in  addition  the  management  described  in  this  chapter  for  the 
decompensated  chronic  cardiac  case. 
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CHAPTER  XII 


ANGINA  PECTORIS,  CORONARY  ARTERY  DISEASE, 
CARDIAC  PAIN 

James  B.  Herrick 

ANGINA  PECTORIS 

It  is  often  said,  and  rightly,  that  angina  pectoris  is  not  a  disease. 
It  is  really  a  group  of  symptoms  with  no  one  unifying  pathologic  lesion  as 
an  explanation.  Acute  and  chronic  syphilitic  aortitis,  atherosclerosis  of 
the  aorta  and  coronary  arteries,  coronary  obstruction,  acute  pericarditis, 
acute  myocarditis,  neurotic  and  toxic  states  may  cause  these  symptoms. 
It  is,  therefore,  illogical  to  group  them  under  a  title  that  describes  in 
reality  hut  a  peculiar  type  of  pain.  For  the  present,  however,  until  a 
more  rational  method  of  classification  is  offered,  this  must  be  dona 
Already  the  approach  to  this  desideratum  is  to  be  seen  in  the  more  accu¬ 
rate  recognition  of  syphilitic  aortitis,  coronary  obstruction,  pericarditis 
and  cardiac  neurotic  states.  Ultimately  the  diagnosis  will  be  that  of  the 
underlying  disease  and  the  pain  will  be  regarded  merely  as  a  symptom  or 
as  a  result,  just  as  in  the  case  of  headache,  where  it  is  recognized  that  the 
primary  trouble  may  be  such  diverse  conditions  as  inflammation  of  the 
meninges,  tumor,  uremia  or  many  other  pathologic  conditions.  Such  a 
conception  of  angina  pectoris  would  make  it  much  easier  to  describe 
treatment  in  a  lucid  and  systematic  manner. 

Theories. — Various  theories  have  been  advanced  to  account  for  the 
syndrome  of  angina  pectoris  with  its  two  outstanding  features  of  pain 
and  sudden  death.  Muscle  spasm  and  muscle  paralysis ;  a  dilatation  with 
tension  on  the  cardiac  nerves;  neuralgia,  hyperesthesia,  a  neuritis  of 
the  cardiac  plexus ;  a  change  in  the  vasa  vasorum,  a  spasm  of  the  coronary 
artery;  impairment  of  contractility  of  the  muscle  fibers  of  the  heart, 
are  among  the  explanations  advanced.  Osier  has  well  grouped  these 
various  theories  under  four  heads :  neuralgia ;  cramp  of  the  heart  muscle 
or  of  parts  of  the  same ;  weakness  of  the  muscle  with  consequent  dilatation 
resulting  in  tension  and  stretching  of  nerves ;  myocardial  ischemia  through 
coronary  disease.  To  these  possible  causes  must  now  be  added  the  theory 
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that  the  pain  is  due  to  tension  on  the  nerves  of  the  first  portion  of  the 
aorta. 

The  two  theories  that  to-day  are  most  prevalent  are  those  that  make 
the  changes  in  the  coronary  artery  the  important  feature  and  those  that 
ascribe  to  the  aorta  the  predominant  part.  Ever  since  Jenner  and  Parry 
called  attention  to  the  marked  changes  in  the  coronary  artery  in  cases 
of  angina  pectoris  (illustrated  in  the  famous  case  of  John  Hunter), 
pathologists  and  clinicians  have  ascribed  an  essential  role  to  these  arteries. 
In  cases  in  which  at  autopsy  no  such  change  was  to  be  found,  a  vascular 
spasm  was  assumed  to  have  been  present.  The  striking  resemblance 
between  the  phenomena  of  intermittent  claudication  (thrombo-angiitis 
obliterans),  as  seen  in  the  lower  extremities,  and  the  anginal  attacks  has 
been  repeatedly  pointed  out.  In  each  condition  there  is  apparently  until 
late  enough  blood  for  the  part  while  it  is  relatively  at  rest.  But  upon 
increased  muscular  activity  the  obstructed  arterial  channel  is  unable  to 
furnish  the  requisite  amount  and  relative  ischemia  with  pain  results. 
From  the  time  of  Allan  Burns,  who  more  than  a  century  ago  advanced 
this  explanation,  to  the  present  when  physiologists  are  trying  to  imitate 
the  condition  by  experiment,  the  “intermittent  claudication  of  the  heart” 
theory  of  angina  pectoris  has  passed  as  the  most  nearly  valid  explanation 
of  this  serious  malady. 

However,  some  dissenting  voices  have  always  been  heard,  and  espe- 
cially  of  late  has  this  view  been  vigorously  challenged  by  Allbutt  in 
England,  Vaquez  in  France,  and  B.  Schmidt  in  Germany.  While  ad¬ 
mitting  that  diseased  coronaries  are  often  found,  or  even  admitting  that 
the  diseased  coronary  may  be  the  immediate  cause  of  death,  these  writers 
declare  that  the  essential  lesion  is  aortic.  If  at  the  autopsy  attention 
is  not  too  much  focussed  on  the  coronary,  quite  uniformly  there  will  be 
found  lesions  in  the  first  portion  of  the  aorta,  generally  atheromatous 
or  syphilitic,  with  changes  to  be  made  out  especially  in  the  middle  and 
outer  coats  of  the  vessel.  These,  it  is  contended,  are  the  lesions  of  pain ; 
the  coronary  lesions  are  concomitant,  secondary  or  complicating,  though 
perhaps  fatal.  On  exertion,  as  on  walking,  or  under  psychic  urge  the 
heart  increases  its  work,  the  blood-pressure  rises,  the  supra-sigmoid  aorta 
stretches,  the  rich  network  of  highly  sensitive  nerves  in  the  diseased  middle 
and  outer  coats  is  thus  irritated  and  conveys  to  the  cord  segments  and 
the  brain  the  impression  of  an  exaggerated  irritation,  and  the  substernal 
pain  is  the  result ;  in  many  instances,  through  the  intensity  of  the  irritant, 
there  is  an  involvement  of  neighboring  segments  and  a  more  extensive 
reflection  of  pain,  as  to  the  neck  or  arm. 

So  strongly  are  these  views  held  that  Allbutt  says:  “For  me  the 
coronary  and  myocardial  hypotheses  are  dead  and  buried.”  Manouelian 
says :  “The  coronary  theory  of  the  syndrome  has  fallen  to  pieces  before 
the  rigorous  observation  of  clinico-pathologic  and  physiologic  facts.” 
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Vaquez  contends  that  the  sudden  distention  of  the  diseased  aorta  is  the 
cause  of  the  attack  and  claims  to  be  able  to  show  during  such  an  attack 
not  only  an  increase  in  blood-pressure  but  by  physical  examination  an 
actual  enlargement  of  the  aorta  which  disappears  as  the  attack  subsides. 
R.  Schmidt  says  that  at  autopsy  the  findings  in  the  coronary  artery  are 
variable  but  atheroma  of  the  ascending  aorta  of  the  arch  is  found  with 
great  constancy. 

It  is  not  necessary  in  an  article  on  treatment  to  discuss  more  fully 
the  theories  as  to  causation.  Yet  it  must  be  added  that  the  question  is 
by  no  means  settled.  Perhaps  there  is  truth  in  either  hypothesis.  It  is 
certain  that  a  sudden  coronary  obstruction  may  cause  an  attack  that  so 
far  as  pain  is  concerned  often  resembles  that  of  the  typical  paroxysmal 
angina;  the  aorta  need  not  he  diseased  as  some  autopsies  have  shown. 
On  the  other  hand  there  are  many  autopsy  reports  on  patients  with  typical 
anginal  seizures  where  the  surprise  has  been  the  extensive  aortic  change 
with  the  lack  of  coronary  and  myocardial  disease.  Even  Yaquez  and 
Lutembacher  are  now  speaking  of  two  types  of  angina,  one  the  ordinary 
“angina  of  effort,”  and  the  other  an  angina  due  to  ventricular  distention, — 
that  is,  myocardial  weakness,  reminiscent  of  Mackenzie’s  muscular  exhaus¬ 
tion  theory, — which  they  call  decubital  angina  because  it  is  apt  to  occur 
with  no  effort  and  with  the  patient  in  bed.  The  pain,  however,  they 
still  regard  as  periaortic  as  the  irritant  travels  the  same  path  as  though 
it  had  primarily  originated  in  the  diseased  periaortic  region. 

Symptoms  and  Diagnosis. — The  essential  clinical  features  of  angina 
pectoris  are  too  well  known  to  warrant  repetition.  There  still  prevails 
among  physicians  more  or  less  diversity  of  opinion  as  to  what  should  he 
called  angina  pectoris,  and  of  necessity  there  must  to-day  remain  much 
confusion  in  the  interpretation  of  the  clinical  entity — a  complex  of  symp¬ 
toms  or  syndrome  some  call  it — concerning  whose  underlying  pathogen¬ 
esis  there  is  still  so  much  uncertainty.  Most  of  these  mistaken  notions 
have  arisen  from  too  strict  adherence  to  the  picture  presented  by  the 
typical  case  in  which,  on  walking,  an  excruciating  pain  radiating  to  the 
neck  and  arm  brings  the  patient  to  a  sudden  standstill  in  an  agony  of 
physical  and  mental  suffering  as  he  feels  himself  face  to  face  with  death. 
But  we  are  no  more  justified  in  drawing  the  outline  of  angina  and  arbi¬ 
trarily  saying  that  any  alteration  of  this  picture  by  the  addition  or  omis¬ 
sion  of  any  line  is  not  allowed  than  we  are  in  dogmatically  stating  that 
lightning  pains,  Argyll-Robertson  pupil,  with  loss  of  knee-jerk,  alone 
make  the  picture  of  tabes,  or  that  the  grouping  of  symptoms  in  Basedow’s 
disease  is  unalterably  fixed.  In  other  words,  variations  from  this  type 
are  encountered. 

Anginal  attacks,  even  fatal  attacks,  may  take  place  in  one  whose  blood- 
pressure  is  not  high,  whose  peripheral  arteries  give  no  evidence  of  sclerosis, 
and  whose  heart  is  not  demonstrably  enlarged.  Isolated  coronary  sclerosis 
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or  an  aortitis,  particularly  a  syphilitic  process  at  the  very  beginning  of 
the  aorta,  may  be  the  underlying  cause  of  the  angina,  and  the  general 
arteriosclerosis  so  commonly  and  correctly  associated  in  the  physician’s 
mind  with  this  disease  may  be  lacking. 

Another  not  uncommon  mistaken  notion  concerns  the  number,  dura¬ 
tion  and  severity  of  th'e  attacks.  So  frequently  are  the  attacks  single  or 
very  few,  of  extreme  severity,  and  lasting  but  a  few  seconds,  that  this 
conception  of  the  disease  is  indelibly  fixed  in  the  mind  of  the  practi¬ 
tioner,  and  shuts  out  from  his  consideration  any  possible  marked  varia¬ 
tion  from  this  type  as  consistent  with  true  angina.  As  a  matter  of 
fact,  the  attack  may  be  solitary,  the  one  being  fatal;  or  the  attacks  may 
be  several,  at  long  intervals,  or  they  may  be  frequent,  many  in  a  day. 
I  have  seen  as  many  as  six  and  eight  paroxysms  in  a  day.  Neusser 
mentions  a  woman  with  twenty  a  day.  They  may  vary  in  degree  from 
those  almost  unbearable  to  mild,  almost  negligible,  pain.  And  angina 
sine  dolore  is  undoubtedly  a  reality.  Some  of  the  attacks  may  last  much 
longer  than  a  few  seconds  or  a  few  minutes,  and  there  is  apt  to  be  left 
a  soreness  or  ache  in  the  shoulder,  elbow  or  inner  side  of  the  left  arm, 
perhaps  an  ache  or  numbness  extending  down  to  the  fingers.  This 
residual  pain  may  carelessly  be  regarded  as  rheumatic  or  neuritic.  The 
tenderness  of  the  skin  over  the  left  chest,  as  described  by  Head,  Mac¬ 
kenzie  and  others,  may  be  present. 

It  is  not  to  be  forgotten  that  the  usual  exciting  causes,  overexertion, 
brisk  walking,  overdistended  stomach,  fit  of  anger,  etc.,  may  be  lacking. 
And  the  cause,  for  example,  a  rapid  walk,  that  brings  on  an  attack  to-day 
may  to-morrow  fail  to  do  so.  Charles  Sumner  at  times  had  an  attack  from 
slight  movement,  such  as  turning  in  his  revolving  library  chair,  while 
he  might  be  free  when  engaged  in  earnest  debate,  though  making  vigorous 
gestures.  And,  again,  one  must  be  prepared  for  true  angina  in  women ; 
probably  3  to  10  per  cent  of  the  cases.  This  fact  should  be  kept  in  mind 
even  though  there  is  plainly  to  be  made  out  a  strong  neurotic  taint,  for 
the  clearly  functional,  even  hysterical,  manifestations  may  easily  mask 
the  more  serious  organic  condition  that  underlies. 

Rarely  unconsciousness  occurs.  Nearly  always  the  patient  stands  or 
sits  still,  immobility  and  the  unwillingness  to  lie  down  being  quite  char¬ 
acteristic.  Yet  some  patients  are  active  during  the  seizures  and  walk 
about  while  suffering  excruciating  pain.  In  one  instance  I  have  known 
the  patient,  an  old  colored  man,  to  lie  flat — on  the  floor,  the  sidewalk 
or  the  porch — wherever  the  pain  caught  him,  and  to  insist  that  only  in 
this  position  was  the  pain  endurable. 

Prognosis. — Angina  pectoris  is  truly  a  most  formidable  condition  as 
regards  its  outlook.  Real  recovery  is  rare.  Patients  may,  however,  live 
many  years,  even  twenty,  as  did  John  Hunter.  I  have  patients  who  have 
lived  ten  years  since  the  first  seizure.  On  the  contrary,  the  first  attack 
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may  be  fatal.  Of  a  series  of  200  cases  the  average  duration  of  the  disease 
in  50  whose  deaths  were  reported  was  nearly  three  years  from  the  onset 
of  the  symptoms.  One  patient  lived  seven  years,  having  very  few  attacks. 
Of  these  50,  44  per  cent  died  between  the  ages  of  fifty  and  sixty  and  82 
per  cent  between  forty  and  seventy  years.  This  corresponds  with  the 
incidence  of  the  condition.  Of  200  patients  the  onset  was  between  forty- 
one  and  seventy  years  in  82  per  cent.  We  know  of  no  way  to  foretell  how 
long  a  man  with  angina  may  live.  Rapidly  recurring  seizures,  signs  of 
cardiac  failure  and  complications  will  naturally  make  the  prognosis  grave. 
If  so-called  pseudo-angina  is  included,  the  prognosis  will  be  much  better. 

Prophylaxis. — How  much  is  accomplished  in  the  way  of  warding  off 
angina  pectoris  can  never  be  determined  in  a  particular  case.  However, 
in  those  whose  family  history  shows  early  deaths  from  cardiovascular  dis¬ 
ease,  and  especially  sudden  death  from  angina;  in  those  who  have  evi¬ 
dence  of  beginning  hypertension;  in  the  syphilitic,  and  those  with  his¬ 
tories  of  rheumatic  and  other  infections  liable  to  recur,  directions  as 
to  right  living  may,  if  heeded,  accomplish  something  in  the  way 
of  retarding  the  advance  of  sclerotic  or  chronic  inflammatory  changes 
in  vessels  or  myocardium,  and  may  postpone  the  appearance  of  angina. 
Removal  of  foci  of  infection  in  tonsils,  teeth,  gall-bladder,  urinary  bladder, 
etc.,  early  and  vigorous  treatment  of  syphilis,  especially  syphilitic  aortitis, 
may  insure  future  freedom  from  this  dread  disease.  In  patients  who  may 
be  regarded  as  “threatened”  with  angina  pectoris,  the  physician  may  be 
doing  more  by  timely  advice  as  to  moderation  in  diet,  overwork,  and 
worry  than  by  later  administration  of  drugs. 

Treatment 

Rational  treatment  is  based  on  a  knowledge  of  etiology,  pathology, 
disturbance  of  function  and  the  natural  course  of  a  disease.  In  many 
cases  of  angina  pectoris  the  etiology  is  obscure;  as  has  been  shown,  there 
are  conflicting  views  as  to  the  underlying  pathologic  anatomy ;  the  heart 
may  seem  functionally  perfect  except  as  regards  the  abnormal  appearance 
of  pain;  the  tendency  of  the  disease  is  commonly  to  progress  toward  a 
fatal  termination,  often  a  sudden  death.  No  wonder  then  that  by  lay 
people  and  by  physicians  the  treatment  of  the  condition  is  so  often  re¬ 
garded  as  useless  or  at  best  as  purely  symptomatic,  formal,  and  promising 
little  or  nothing  in  the  way  of  cure  or  even  improvement.  As  a  rule, 
also,  the  patient  comes  for  help  at  a  time  when  cardiovascular  changes 
are  advanced.  Pronounced  arteriosclerosis,  hypertension,  cardiac  hyper¬ 
trophy,  old  luetic  lesions,  valvular  disease  with  beginning  myocardial 
failure,  are  discouraging  features  with  which  to  confront  the  physician. 
He  recognizes  that  the  painful  seizures  are  but  one  manifestation  of  long* 
standing  processes,  the  removal  of  which  is  beyond  his  power.  Yet  in 


ANGINA  PECTORIS 


2Y7 


spite  of  these  depressing  features  the  treatment  is  not  without  some  re¬ 
ward  in  the  way  of  palliation  of  distressing  symptoms,  prolongation  of 
life,  and  at  times  a  restoration  to  comparatively  good  health. 

Active  Treatment. — Assuming  that  the  physician  has  made  his  diag¬ 
nosis  of  angina  pectoris,  what  shall  he  say  to  the  patient  as  to  the  nature 
of  his  malady  ?  Is  the  patient  to  be  told  frankly  that  he  is  a  sufferer 
from  angina  pectoris,  “neuralgia  of  the  heart,”  and  allowed  to  leave  the 
physician’s  office  with  the  horror  of  a  sudden  death  forever  after  hanging 
over  him,  to  say  nothing  of  the  thought  of  repeated  attacks  of  the  terrible 
pain ;  or  is  he  to  be  reassured,  the  real  nature  of  his  illness  concealed 
from  him  and  his  fears  allayed  by  dwelling  upon  “indigestion,”  “nervous¬ 
ness,”  “neuritis,”  etc.  ? 

Recently  I  ran  across  two  statements  that  fairly  well  illustrate  the 
diametrically  opposed  practice  of  many  physicians  regarding  this  disease. 
In  a  meeting  of  a  state  medical  society  in  1922  a  well-known  physician 
from  a  large  city  is  reported  to  have  said:  “My  own  method  for  years 
has  been  to  tell  these  patients  plainly  that  they  may  die  suddenly,  to 
make  their  wills,  and  have  no  further  responsibility  requiring  anything 
of  that  kind,  so  that  no  unusual  loss  will  fall  on  their  families.”  Another 
physician,  likewise  from  a  large  city,  in  a  state  medical  meeting  in  1919, 
said :  “I  make  a  practice  of  telling  my  patients  frankly,  lying  cheerfully, 
that  they  are  going  to  get  better  .  .  .  minimizing  the  gravity  of  the 
disease.”  Now  I  do  not  believe  the  reports  of  these  discussions  fairly 
represent  the  actual  practice  of  either  of  these  doctors.  If  we  are  obliged 
to  choose  between  cheerfully  lying  and  promising  improvement  or  recov¬ 
ery,  and  bluntly  telling  a  man  at  once  to  make  his  will,  we  must  unhes¬ 
itatingly  decide  in  favor  of  the  latter  plan.  Tying  in  medicine,  even 
though  practiced  with  the  laudable  object  of  helping  a  patient,  is  not  only 
dishonest  but  it  is  a  poor  policy.  In  the  end  it  generally  works  to  the 
harm  of  the  patient  and  reacts  disastrously  upon  the  physician.  What 
wre  should  aim  to  do  is,  without  lying,  to  convey  to  the  patient  as  correct 
and  complete  a  notion  of  his  ailment  as  he  can  comprehend  and  to  speak 
as  hopefully  of  the  future  as  the  facts  warrant.  To  send  a  man  with 
angina  from  the  office  with  only  the  dark  side  presented — the  recurrence 
of  attacks,  the  sudden  death,  the  necessity  of  making  the  will — is  to  rob 
him  of  a  hope  to  which  he  is  entitled,  and  is  in  reality  a  misrepresentation 
or  a  lying,  if  you  please,  as  reprehensible  as  to  promise  a  cure  where 
cure  is  improbable.  Recovery  has  been  seen,  improvement  is  common, 
and  the  patient  should  not  be  depresssed  by  an  absolutely  hopeless  prog¬ 
nosis.  As  Osier  has  somewhere  well  said  the  physician  may  properly 
dwell  upon  the  case  of  John  Hunter,  who  lived  for  twTenty  years,  rather 
than  on  the  case  of  Arnold  of  Rugby,  who  died  in  an  early  attack.  To 
explain  too  much  in  detail  to  a  patient  not  intelligent  enough  to  under¬ 
stand  is  often  more  harmful  than  to  speak  dogmatically  as  to  what  to  do 
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without  advancing  reasons.  On  the  other  hand,  to  omit  reference  to  the 
serious  nature  of  the  illness,  to  minimize  its  gravity  too  much,  is  liable 
to  lead  to  carelessness  on  the  part  of  the  patient  as  to  habits  of  living,  and 
may  cause  unfortunate  results.  And  the  patient  will  soon  lose  confidence 
in  the  physician  who  proves  himself  unable  to  relieve  what  he  has  called 
“indigestion”  or  other  trifling  ailment.  Unusual  tact  is  required  of  the 
physician  who  handles  these  cases,  for  he  must  tell  the  truth,  but  tell  it 
in  such  a  way  as  not  harmfully  or  unnecessarily  to  alarm  the  patient, 
and  yet  so  as  to  insure  his  cooperation  in  the  proper  carrying  out  of  the 
details  of  the  management  of  the  case.  The  doctor  who  advises  the  pa¬ 
tient  to  make  his  will  does  it,  we  are  sure,  not  in  the  blunt,  almost  brutal 
way  implied  by  the  reported  remarks  but  in  a  tactful  manner  giving  a 
minimum  of  alarm,  and  we  know  he  sends  his  patients  from  the  office 
with  the  feeling  that  the  illness,  even  though  serious,  is  not  without  its 
element  of  hope. 

After  all  there  is  no  routine  practice  in  this  respect.  No  two  doctors 
will  tell  the  same  facts  in  the  same  way.  One  must  talk  to  one  patient  in 
one  way,  to  another  in  another.  One  must  individualize  in  the  treat¬ 
ment  of  angina  pectoris  as  in  the  treatment  of  any  other  disease,  and  in 
no  respect  more  than  in  telling  the  patient  the  nature  of  his  illness,  the 
outlook,  and  the  manner  of  its  management. 

To  the  friends  and  relatives  there  should  be  the  utmost  frankness 
of  expression  as  to  the  probable  outcome  and  the  necessity  of  strict  obe¬ 
dience  to  orders.  This  is  necessary  as  a  protection  to  the  doctor  who,  in 
the  event  of  sudden  and  unpredicted  death,  may  be  blamed  for  not  having 
understood  the  case,  and  also  in  order  to  obtain  the  intelligent  coopera¬ 
tion  of  the  friends.  And  there  should  not  be  delay  in  speaking  to  friends. 
I  have  had  a  patient  with  angina  drop  dead  thirty  minutes  after  the 
first  office  consultation  and  before  such  warning  to  friends  had  or  could 
have  been  given. 

Treatment  during  an  Attack. — Most  attacks  of  the  paroxysmal  minor 
type  subside  spontaneously  when  the  patient  stops  involuntarily  and  re¬ 
mains  sitting  or  standing  for  a  few  minutes.  One  who  suffers  in  this  way 
learns  to  slow  up  or  stop  at  the  first  hint  of  substernal  constriction  and 
in  this  way  wards  off  many  seizures. 

The  nitrites  have  a  deserved  reputation  for  being  helpful  in  prevent¬ 
ing  or  shortening  the  duration  of  the  attacks.  Many  patients  rely  on 
prompt  inhalation  of  nitrite  of  amyl  which  they  carry  in  the  shape  of  the 
glass  pearls,  each  containing  a  few  drops  of  the  remedy.  One  of  these 
pearls  may  be  crushed  in  the  handkerchief  and  the  nitrite  inhaled.  Often 
within  a  few  seconds  the  sense  of  constriction  and  the  pain  disappear  and 
the  patient  is  able  to  move  on  slowly.  Pills  or  tablets  of  nitroglycerin 
gr.  1/100  may  be  conveniently  carried  in  the  vest  pocket  and  may  be  used 
instead  of  the  amyl  nitrite.  The  pill  or  tablet  should  be  chewed  and 
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held  in  the  mouth  some  time  before  being  swallowed.  Fresh  supplies  of 
pills  should  be  obtained  from  time  to  time,  as  they  may  have  deteriorated 
if  too  old.  Many  physicians  in  order  to  avoid  this  objection  to  the  pills 
have  their  patients  carry  with  them  a  small  bottle  of  spirits  of  glonoin. 
One  or  2  drops  placed  on  the  tongue  may  be  substituted  for  the  pill  or 
tablet.  In  case  a  single  dose  of  nitroglycerin  does  not  relieve  the  pain, 
a  second  one  may  be  taken  in  a  few  minutes ;  or  even  a  third.  Some 
patients  learn  to  use  1/50  gr.  at  the  start.  So  far  as  known,  no  harm 
comes  from  continuing  the  use  of  the  nitrites  during  the  attacks  over  a 
period  of  months  or  years.  The  physician  must  not  rest  his  faith  too 
implicitly  on  the  efficacy  of  the  nitrites.  In  many  cases  the  effects  are 
almost  marvelous  in  their  prompt  relief  of  distress.  But  in  other  in¬ 
stances,  and  one  cannot  always  tell  why,  no  relief  is  forthcoming,  though 
the  pounding  in  the  head,  the  flushing  of  the  face,  the  congestion  of  the 
eyes  give  evidence  that  the  physiologic  effects  of  the  drug  are  manifest. 
So  disagreeable  may  be  these  effects  that  the  patient  in  the  absence  of 
relief  of  pain  soon  gives  up  the  use  of  the  remedy. 

In  severer  attacks  that  may  be  attended  by  greater  suffering,  and  with 
the  pain  persisting  for  a  longer  time,  if  the  nitrites  are  ineffectual  mor- 
phin  may  be  necessary.  This  should  be  given  hypodermically  and  little 
can  be  expected  from  a  dose  smaller  than  %  gr.  Chloroform  is  said 
by  some  to  be  of  use  as  a  last  resort.  Many,  perhaps  most,  of  the  cases 
in  which  large  doses  of  morphin  or  chloroform  are  necessary,  because  of 
the  long  continuance  of  very  severe  pain,  are  instances  of  coronary  ob¬ 
struction,  generally  by  a  thrombus.  These  will  be  described  later. 

A  large  mustard  plaster  enveloping  the  chest  is  advised  by  Martinet. 
I  have  had  no  experience  in  its  use  or  in  the  employment  of  other  counter- 
irritants.  If  there  is  acute  edema  of  the  lung  and  a  dilated  heart,  he 
advocates  bleeding  as  does  Lutembacher  in  certain  cases.  Some  of  these 
are  instances  of  coronary  obstruction.  In  ordinary  anginal  attacks  bleed¬ 
ing  is  unnecessary.  It  may  possibly  have  a  place  where  blood-pressure 
is  very  high  or  where,  as  Martinet  says,  there  is  edema  of  the  lung  with 
dilated  heart. 

Treatment  in  the  Intervals  between  Attacks. — One  should  guard 
against  managing  a  case  of  angina  pectoris  according  to  some  routine, 
machinelike,  fixed  plan.  The  causes  that  induce  individual  attacks  may 
differ,  the  clinical  manifestations  are  not  always  identical  and  the  under¬ 
lying  etiologic,  anatomic  and  pathologic  conditions  may  greatly  vary  in 
degree  and  in  character.  All  these  factors  should  be  carefully  studied. 
Treatment  should  be  instituted,  having  for  its  object  the  elimination,  so 
far  as  possible,  of  the  basic  abnormal  conditions  that  lead  to  serious  and 
life-threatening  disturbance  of  function.  If  this  cannot  be  accomplished 
the  attempt  should  be  made  to  minimize  the  harmful  effects  of  these 
lesions.  For  the  obese,  gouty  individual  a  different  regime  should  be 
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prescribed  from  that  recommended  to  the  syphilitic  with  an  aortitis. 
The  aged,  sedentary,  atheromatous  man  with  failing  myocardium  may 
need  treatment  other  than  that  advised  for  the  energetic  nephritic  with 
hypertension.  The  neurotic  individual  who  suffers  from  so-called  pseudo- 
angina  is  to  be  handled  in  still  another  manner.  In  other  words,  individ¬ 
ualization  is  essential. 

The  provocative  cause  must,  so  far  as  possible,  be  avoided.  Rapid 
walking,  especially  up  hill  or  against  a  strong  wind,  must  be  interdicted. 
Especial  caution  is  necessary  after  heavy  meals.  Many  patients  who  are 
able  to  walk  quite  freely  at  other  times  find  that  after  the  heavy  evening 
meal  the  painful  seizures  are  readily  provoked.  Rest  after  such  meals 
is  often  very  helpful. 

Patients  should  be  warned  against  permitting  themselves  to  become 
angry  or  greatly  excited,  as  such  emotional  disturbances  are  in  some  pa¬ 
tients  a  frequent  cause  of  the  pain.  Sexual  excesses  must  be  avoided. 
Tobacco  in  large  amounts  is  generally  believed  to  be  a  cause  favoring 
the  outbreak  of  anginal  pain.  The  physician  must  in  a  given  case  use 
his  judgment  as  to  cutting  off  entirely  the  use  of  tobacco  as  well  as  of 
alcohol  and  coffee.  At  times  it  is  certainly  wiser  to  allow  them  in  mod¬ 
eration  than  by  suddenly  removing  them  to  upset  a  patient  who  has 
used  them  habitually  for  years. 

In  general,  everything  in  the  nature  of  excess  is  to  be  avoided. 
The  amount  of  exercise  is  to  be  determined  largely  by  the  effect.  Just 
how  far  a  particular  patient  may  be  allowed  to  walk,  or  how  rapidly, 
can  be  determined  better  by  the  patient  than  by  the  doctor.  ITe  should 
stop  short  of  the  point  where  the  earliest  symptom  of  pain,  constriction 
or  numbness  indicates  to  him  the  beginning  of  angina.  He  knows  by 
experience  about  what  is  the  measure  of  his  capacity  in  this  respect.  It 
is  a  mistake  to  condemn  these  individuals  to  confinement  in  bed,  or  even 
in  the  house,  except  in  very  aggravated  cases,  or  when  accompanying 
conditions,  such  as  myocardial  weakness,  make  such  rest  imperative. 
In  fact  moderate  exercise  is  sometimes  beneficial.  Carefully  graduated 
exercise  may  be  helpful  in  a  failing  myocardium.  I  have  known 
many  sufferers  from  angina  who  have  not  only  been  able  to  continue 
to  play  golf  but  who  have  been  benefited  by  the  temperate  indulgence 
in  this  sport.  When  exercise  is  impossible,  mild  massage  may  be  sub¬ 
stituted. 

The  strenuous  life  may  need  to  be  toned  down.  The  man  of  busi¬ 
ness  who  works  long  hours  carrying  heavy  burdens  of  responsibility  and 
worry  may  have  to  make  radical  changes  in  his  habits.  He  must  let 
others  do  some  of  his  tasks  in  order  to  lighten  his  own  load.  He  must 
be  told  plainly  that  he  must  not  put  more  irons  into  the  fire  but  must 
perhaps  take  out  some.  And  he  must  slow  up,  must  not  exceed  the  speed 
limit,  etc.  The  symptomatic  improvement  in  some  patients  of  this  kind 
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when  they  are  relieved  of  nervous  and  physical  overstrain  is  very  marked 
indeed.  And  at  times,  too,  there  is  a  gratifying  reduction  in  blood-pres¬ 
sure,  less  nervousness  and  insomnia,  better  digestion.  More  frequent 
and  longer  vacations  when  these  are  possible  are  often  followed  by  im¬ 
provement.  A  trip  to  the  South  in  winter  may  be  of  great  benefit. 

The  matter  of  diet  has  to  be  carefully  considered.  The  close  relation 
between  anginal  spells  and  an  overloaded  stomach  is  often  noted  by  pa¬ 
tients  and  is  commented  upon  by  many  clinicians.  Especial  attention 
is  needed  when  the  patient  is  plethoric,  obese,  has  high  blood-pressure,  is 
constipated,  flatulent,  when  he  is  a  heavy  eater  or  has  nephritis,  diabetes 
or  gout.  Many  an  anginal  patient  eats  too  much  and  too  rapidly  or  eats 
improper  food.  Simple  diet  with  an  omission  of  the  richer  articles,  such 
as  rich  stews,  gravies,  dressings,  salads,  soups ;  rich  sweets,  such  as  cakes, 
puddings,  pies,  pastries,  fried  and  greasy  foods,  will  tend  to  lessen  the 
amount  of  gas  in  the  stomach  and  bowels,  reduce  the  load  of  food  in  the 
stomach  and  cause  decrease  in  weight.  Smaller  amounts  or  starchy  foods 
and  of  fats  may  be  advisable.  Meat  once  a  day  is  generally  enough.  And 
as  a  rule,  smaller  meals  as  to  quantity  are  in  order.  If  the  patient  feels 
the  need  of  more  food  when  he  is  taking  very  small  meals,  a  light  lunch  may 
be  taken  between  the  regular  meals.  The  benefit  from  cutting  down  the 
amount  of  food  and  reducing  in  weight  is  sometimes  so  marked  as  to 
lead  the  patient  to  go  to  an  undesirable  extreme.  I  have  known  a  man 
to  be  so  relieved  of  his  evening  attacks  of  pain  by  the  simple  process  of 
eating  a  very  light  supper  that  he  voluntarily  gave  up  this  meal  entirely, 
going  without  eating  from  noon  of  one  day  to  seven  in  the  morning  of 
the  following  day.  This  was  unwise  as  he  began  to  show  evidence  of 
general  and  cardiac  weakness  owing  to  his  too  prolonged  fast. 

Constipation  can  generally  be  regulated  by  diet  in  which  emphasis 
is  placed  on  cooked  and  raw  fruits,  vegetables,  coarse  cereals,  butter  and 
cream.  Where  possible  such  regulation  of  the  bowels  by  diet  is  better 
than  the  use  of  cathartics.  An  occasional  laxative  such  as  a  morning 
saline  or  an  evening  dose  of  cascara,  senna  or  phenolphthalein  may  be 
necessary. 

It  may  be  mentioned  that  the  expulsion  of  a  large  amount  of  gas  from 
the  stomach  does  not  always  indicate  indigestion.  Some  of  these  pa¬ 
tients  are  aerophages;  they  swallow  air,  unconsciously  of  course,  and 
think  the  whole  trouble  is  due  to  a  deranged  stomach.  Such  individuals 
can  usually  be  broken  of  this  habit  if  its  nature  is  fully  explained  to 
them.  Drugs  do  little  good.  Suggestive  treatment  or  psychotherapy  is 
of  much  more  value. 

I  have  spoken  of  the  necessity  of  suiting  the  treatment  to  the  in¬ 
dividual  case.  This  applies  to  diet  as  well  as  to  drugs.  The  obese,  the 
diabetic,  the  gouty,  or  the  nephritic  patient  who  suffers  also  from  angina 
may  need  modification  of  the  diet  to  suit  his  particular  case.  But  the 
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general  principle  of  simplicity  and  moderate  amount  of  food  at  a  meal 
should  hold  in  these  special  cases. 

The  question  of  the  advisability  of  prolonged  rest  in  bed  is  often 
raised;  as  a  routine  treatment  it  is  unnecessary.  If  there  are  signs  of 
cardiac  weakness  such  as  marked  dyspnea,  rales,  cyanosis  or  edema, 
such  rest  is  in  order  until  muscular  tone  is  reestablished.  A  nervously 
exhausted  patient  may  also  be  helped  in  this  way.  At  times  such  rest 
gives  the  doctor  a  better  opportunity  to  study  the  patient,  to  get  his  con¬ 
fidence,  allay  his  fears  and  to  start  him  on  a  strict  regulation  of  diet, 
than  seeing  the  patient  only  at  broken  intervals  in  the  office. 

Drugs. — There  is  no  drug  that  has  anything  like  a  specific  action  in 
angina  pectoris.  Reference  has  already  been  made  to  the  use  of  the 
nitrites  during  an  acute  attack.  Their  long-continued  employment  in 
the  intervals,  even  in  cases  where  there  is  a  high  blood-pressure  or  where 
one  may  reasonably  assume  the  existence  of  sclerotic  coronaries,  is  seldom 
followed  by  improvement.  The  nitrites  of  sodium  or  potassium  or  ery- 
throl  tetranitrate  are  the  preparations  advocated  by  those  who  give  the 
nitrites  in  this  way.  There  are  those  who  believe  their  long-continued 
use  tends  to  harmful  weakening  of  the  heart’s  power. 

The  two  drugs  that  seem  to  do  the  most  good  are  iodid  of  potassium 
(or  sodium)  and  digitalis.  That  subjective  improvement  often  follows 
the  use  of  iodids  there  can  be  no  doubt.  Just  how  they  act  and  in  what 
class  of  cases  the  benefit  is  to  be  seen  cannot  be  definitely  stated.  Even 
in  non-syphilitics  they  may  be  helpful.  By  this  is  not  meant  that  they 
will  always  do  good.  In  many  instances,  good  results  are  not  seen.  A 
saturated  solution  of  potassium  iodid  may  be  prescribed,  and  from  10  to  30 
drops  in  one-half  glass  of  water  taken  after  or  between  meals.  Iodism 
and  a  sensitive  stomach  occasionally  necessitate  stopping  the  remedy.  It 
should  be  given,  on  and  off,  for  long  periods  (months)  in  order  to  get 
the  best  results. 

Digitalis  is  indicated  whenever  there  is  evidence  of  a  failing  heart. 
If  the  patient  with  angina  has  dyspnea,  cyanosis,  rales  and  cough,  or 
edema,  all  clearly  due  to  myocardial  weakness,  digitalis  should  be  given. 
There  may  or  may  not  be  concomitant  valvular  disease,  adhesive  peri¬ 
carditis,  or  evidence  of  myocardial  fibrosis ;  cardiac  irregularities  such  as 
extrasystoles  or  auricular  fibrillation  may  or  may  not  be  present;  the 
heart  may  be  altered  in  size  or  shape  or  may  be  normal  in  these  re¬ 
spects. 

But  if  there  is  evidence  of  weak  heart  digitalis  is  in  order.  The 
notion  that  the  existence  of  angina  pectoris  contra-indicates  the  use  of 
this  drug  is  not  well  founded.  Also  in  cases  of  hypertension  or  of  cardiac 
hypertrophy  in  nephritis,  when  cardiac  asthma  appears,  perhaps  with 
alternating  pulse  or  gallop  rhythm,  neither  the  fact  of  the  high  blood- 
pressure  nor  the  associated  angina  pectoris  should  lead  to  the  withholding 
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of  digitalis.  How  the  drug  acts  may  be  questioned,  but  that  it  often 
helps  in  this  type  of  case  is  certain.  Any  of  the  reliable  preparations  may 
be  employed  exactly  as  in  failing  heart  with  valvular  disease.  Large 
doses  may  be  given  for  a  few  days  and  then  smaller  ones.  It  may 
be  necessary  to  continue  the  use  of  the  drug  for  long  periods.  There 
is  apparently  no  harm  in  this  if  small  doses,  for  example,  10  to  20  drops  of 
the  tincture,  are  given. 

Many  other  remedies  have  been  advised.  Not  a  few  physicians  use 
sodium  theobromin  salicylate  in  doses  of  3  to  10  gr.  They  give  this  for 
its  supposed  power  of  dilating  the  coronary  artery  and  for  its  diuretic 
effect.  It  also  tends  to  strengthen  the  heart’s  action.  Combinations  of 
this  and  similar  drugs  with  iodin  have  been  advised  in  the  shape  of  pro¬ 
prietary  remedies  such  as  ioddiuretal  (Askanazy)  and .  eusterin  (von 
Noorden).  Euphillin  has  some  warm  advocates. 

When  a  patient  with  angina  is  proved  to  be  syphilitic  and  when 
syphilis  may  reasonably  be  looked  upon  as  the  underlying  cause,  treat¬ 
ment  should  be  directed  along  these  lines.  Here  arsphenamin  or  any  of 
its  modifications  may  be  used  but  with  extreme  caution.  Ehrlich’s  warn¬ 
ings,  the  knowledge  of  the  Herxheimer  reaction  and  the  unfortunate 
experiences  of  many  physicians  should  teach  us  not  to  use  the  drug  in 
these  cases,  or  to  employ  it  only  in  small  doses.  A  weakening  of  the  wall 
of  an  aneurysm  or  of  a  syphilitic  aorta  or  a  swelling  of  a  lesion  in  the 
coronary  may  be  followed  by  serious  or  fatal  consequences.  It  is  better 
in  general  in  these  cases  to  rely  on  iodids  and  mercury.  Here  the  iodid 
may  be  given  in  gradually  increasing  doses  and  mercury  may  be  admin¬ 
istered  in  any  manner  desired.  Results  in  some  instances  are  very  satis¬ 
factory.  A  safe  procedure  in  a  case  of  angina  clearly  due  to  syphilis, 
.as  in  an  aortitis  or  an  aneurysm,  is  to  give  first  mercury,  then  iodid  and 
lastly,  if  necessary,  arsphenamin. 

Surgery  has  been  employed  for  the  relief  of  angina  pectoris,  that  is, 
for  relief  from  the  pain.  Jonnescu  found  that  by  cutting  the  centripetal 
path  of  the  impulse  from  the  heart  he  prevented  the  recognition  as  pain 
of  any  irritant  in  the  heart  or  aorta.  By  operation  he  cut  the  cervical 
ganglia  with  good  result,  so  far  as  relief  from  pain  was  concerned. 
Recent  articles  by  Coffey  and  Brown,  Cutler  and  others  report  suc¬ 
cessful  operation  in  a  few  cases.  Only  the  future  will  show  the  possi¬ 
bilities  and  advantages  of  surgery  in  this  condition  and  determine  just 
what  part  it  may  play  in  treatment.  In  some  cases  it  may  relieve  un¬ 
usually  distressing  symptoms  and  may  make  life  more  endurable,  restor¬ 
ing  some  of  a  man’s  activity  by  the  removal  of  the  paroxysms  of  pain. 
It  may  thus  be  a  justifiable  procedure  even  though  it  leaves  untouched 
what  is  commonly  regarded  as  the  underlying  pathologic  condition  in  the 
aorta  and  coronary  arteries.  Care  should  be  exercised  in  selecting  these 
cases,  for  in  many  who  have  angina  with  the  attendant  badly  diseased 
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cardiovascular  systems  an  operation  must  be  regarded  as  more  or  less 
dangerous.  Wenckebach’s  judicial  estimate  of  the  procedure,  that  comes 
as  this  article  is  going  to  press,  is  well  worth  consulting  by  one  who  con¬ 
templates  advising  operation  in  cases  of  angina  pectoris. 

There  are  many  other  drugs  and  remedial  measures  that  have  been 
advised  in  the  treatment  of  this  condition.  ’  Among  these  may  be  men¬ 
tioned  the  intravenous  injection  of  glucose  solutions,  the  use  of  X-ray 
and  radium,  blisters  to  the  precordium,  etc.  There  is  too  little  evidence, 
however,  either  theoretical  or  practical,  to  warrant  discussion  of  their 
merits. 

Pseudo-Angina.  Pectoris 

Little  has  been  said  of  false  or  spurious  angina,  the  so-called  pseudo¬ 
angina.  Many  object  to  the  use  of  the  term,  and  with  some  reason.  But 
by  whatever  name  it  is  called,  it  must  be  recognized  that  there  is  a  type 
of  precordial  distress  and  pain  often  closely  resembling  that  just  con¬ 
sidered  but  where  no  underlying  organic  lesion  exists  in  the  aorta,  coro¬ 
nary  or  myocardium.  Possibly  in  some  instances  coronary  spasm  may 
be  at  fault,  as  Nothnagel  and  others  contended.  In  some  cases  toxic 
substances,  for  example,  tobacco,  seem  to  induce  the  pain.  But  in  nearly 
all  of  these  cases  there  are  psychic  and  nervous  influences  at  work.  Ner¬ 
vous  exhaustion,  as  Hay  says,  may  lower  the  threshold  to  pain.  If  these 
factors  are  removed  the  attacks  cease. 

It  is  not  an  easy  task  to  decide  as  to  the  purely  nervous  origin  of  a 
pain  in  the  heart  region.  One  must  often  withhold  judgment  and  for 
a  time  be  on  the  safe  side  and  consider  the  case  as  possibly  genuinely 
organic  in  character.  The  main  distinguishing  points  are  the  neurotic 
make-up  of  the  patient,  often  a  woman,  the  frequency  with  which  psychic 
or  emotional  causes  bring  on  an  attack — worry,  anxiety,  domestic  disa¬ 
greement — and  the  fact  that  the  attacks  often  occur  while  the  patient  is 
quiet  or  in  bed.  The  attacks  may  last  much  longer  and  are  apt  to  vary 
in  character,  pain  being  described  at  one  time  as  in  the  upper  chest,  at 
another  in  the  submammary  region,  in  the  arm,  neck,  head,  “all  over  the 
body.”  The  patient  is  often  restless,  tossing  about  in  bed,  moaning, 
presenting  a  very  different  picture  from  the  immobile,  statuesque  figure 
of  the  real  angina.  Often  there  are  no  cardiovascular  changes  to  be 
made  out.  If  there  are  cardiac  lesions  with  the  neurotic  feature  added, 
the  neurotic  patient,  much  as  in  a  case  of  traumatic  neurosis,  involuntarily 
fixes  attention  on  the  diseased  organ  and  the  physician’s  diagnostic  acumen 
is  taxed  to  the  utmost  to  decide  as  to  the  real  nature  of  the  pain. 

Treatment. — The  treatment  of  this  nervous  type  is  largely  a  question 
of  psychic  management.  No  hard  and  fast  rules  can  be  given.  Belief 
from  bodily  and  nervous  fatigue  and  from  cares  and  worries  is  sometimes 
all  that  is  needed.  Many  patients  have  had  heart  disease  suggested  to 
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them  by  the  doctor  or  by  friends,  perhaps  some  member  of  the  family 
who  has  recently  died  had  been  a  sufferer  from  angina  or  other  painful 
heart  affection.  A  careful  examination,  an  assurance  that  there  is  no 
real  cardiac  affection,  patience  and  persistence  will  generally  clear  up 
these  cases.  Drugs  are  seldom  needed.  Occasionally  bromids,  a  laxa¬ 
tive,  or  iron  for  an  anemia  will  be  helpful. 


ACUTE  CORONARY  OBSTRUCTION 

There  is  a  type  of  cardiac  pain,  due  to  sudden  obstruction  of  a  coronary 
artery  or  some  of  the  larger  branches,  that  may  appropriately  be  dis¬ 
cussed  under  the  caption  of  angina  pectoris. 

Acute  obstruction  of  any  large  branch  of  a  coronary  artery  was  for 
a  long  time  regarded  as  nearly  always  a  suddenly  fatal  accident.  This 
view  was  fostered  largely  by  the  conception  that  the  coronary  arteries 
were  terminal  arteries  with  only  negligible  anastomoses.  An  obstruction 
as  by  a  thrombus  would  then  result  in  an  anemia  of  a  large  area  of  the 
heart  muscle,  which  area  would  become  functionless  and  death  would 
be  the  natural  inevitable  result.  Cohnheim’s  experiments  in  ligating  the 
coronaries  in  dogs  seemed  to  bear  out  this  notion.  But  later  investiga¬ 
tions  by  anatomists,  experimenters,  pathologists  and  clinicians  showed 
that  there  were  rather  free  and  clearly  functioning  anastomoses  between 
the  right  and  left  coronaries,  that  many  experimental  animals  lived 
though  trunks  of  considerable  size  were  ligated ;  that  autopsies  on  human 
beings  showed,  obstructive  lesions  that  were  clearly  of  long  standing, 
and  that  patients  who  had  symptoms  suggestive  of  coronary  obstruction 
sometimes  lived  for  a  considerable  time  and  were  found  later  at  autopsy 
to  have  had  the  lesion  suspected  during  life.  The  conclusion  of  all  this 
is  that  there  must  be  a  time  at  which  the  obstruction  occurs  when  symp¬ 
toms  are  present  that  might  permit  us  to  recognize  these  cases.  Some 
years  ago  I  made  a  tentative  grouping  of  these  cases  into  (1)  those  in 
which  death  is  instantaneous;  (2)  those  in  which  death  is  sudden,  oc¬ 
curring  in  a  few  minutes  or  a  few  hours  from  the  time  of  the  accident, 
the  patient  being  practically  moribund  when  seen  by  the  physician;  (3) 
a  hypothetical  group  where  obstructions  in  small  branches  produce  slight 
symptoms  only,  not  sufficient  to  induce  the  patient  to  appeal  to  the  doctor 
for  help,  and  (4)  a  group  in  which  a  branch  of  considerable  size  is  ob¬ 
structed,  severe  symptoms  are  produced,  death  often  following  after  sev¬ 
eral  hours  or  days;  however,  not  a  few  patients  in  this  group  recover, 
with  the  heart  restored  partially  or  completely  to  its  functional  integ¬ 
rity.  It  is  with  this  fourth  group  alone  that  we  are  concerned  from 
the  standpoint  of  treatment.  The  patients  in  the  first  two  groups  are 
beyond  help,  those  in  group  3  do  not  need  it.  It  goes  without  saying 
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that  any  such  classification  is  quite  artificial  and  that  the  groups  shade 
off  into  each  other  with  no  clear  line  of  separation. 

As  a  basis  for  the  thrombotic  obstruction — and  this  is  the  common 
lesion — there  is  found  with  great  uniformity  a  sclerotic  coronary  artery 
with  resulting  roughening  of  the  intima  and  narrowing  of  the  lumen. 
An  area  of  softened,  infarcted  myocardium  is  the  result,  slight  or  exten¬ 
sive,  depending  on  the  size  of  the  vessel  occluded  and  the  degree  of  collat¬ 
eral  circulation.  If  the  infarct  extends  to  the  outer  surface  of  the  heart 
there  will  be  a  roughening  of  the  pericardium,  an  “aseptic  pericarditis.” 
Often  the  lesion  is  more  marked  in  the  subendocardial  tissue.  A  favor¬ 
ite  site  for  these  infarcts  is  near  the  apex  of  the  left  ventricle,  the  de¬ 
scending  branch  of  the  left  coronary  being  the  artery  obstructed. 

Patients  of  either  sex  are  affected,  men  oftener  than  women.  They 
are  nearly  all  adults  or  the  aged.  Vascular  disease  may  or  may  not  be 
present  in  the  peripheral  arteries  or  manifest  by  heightened  blood-pres¬ 
sure,  enlargement  of  heart,  or  cardiac  irregularities.  Paroxysmal  angina 
pectoris  has  been  present  in  many  of  the  patients. 

When  the  obstruction  occurs  there  is  commonly  severe,  sudden  pain 
in  the  sternal,  mammary  or  upper  epigastric  region.  It  may  come  on 
during  sleep,  or  without  any  of  the  usual  causes,  such  as  effort.  The 
pain  is  of  unusual  severity  and  generally  lasts  longer  than  the  ordinary 
anginal  seizures.  “The  worst  attack  I  have  ever  had”  is  a  common  de¬ 
scription.  It  may  or  may  not  radiate  to  the  arms  and  neck.  It  may 
radiate  to  the  epigastrium.  If  vomiting  occurs  and  if,  as  is  common, 
the  patient  shows  signs  of  shock  or  collapse  in  the  ashy  color  of  the 
face,  the  cold  sweat,  the  rapid  small  pulse,  the  resemblance  to  a  sub- 
phrenic  accident  may  be  very  striking.  Great  care  has  to  be  exercised 
to  exclude  such  conditions  as  perforated  gastric  ulcer,  perforated  gall¬ 
bladder  or  acute  pancreatitis.  There  may  be  dyspnea,  rales  may  appear 
in  the  chest,  and  the  patient  may  be  cyanotic.  The  pulse  is  commonly 
rapid  and  at  times  irregular  from  extrasystoles  or  fibrillation.  In  some 
cases  I  have  found  it  rather  slow  and  fairly  regular.  The  heart  tones 
are  commonly  feeble — sometimes  startlingly  so.  Blood-pressure  falls. 
Strange  variations  from  day  to  day  may  be  noted  in  the  rate  and  rhythm 
of  the  pulse  and  in  the  blood-pressure.  Occasionally  a  pericardial  friction 
is  made  out  over  the  infarcted  area.  An  acute  emphysema  of  the  lungs 
sometimes  produces  a  confusing  note  of  hyperresonance  over  the  chest. 
The  mind  may  be  clear,  but  is  sometimes  clouded.  Delirium  is  some¬ 
times  seen.  The  temperature  may  remain  normal  throughout  or  it  may 
rise  even  to  102°  B. 

If  the  patient  survive  more  than  a  few  hours  or  days  the  pain  may 
entirely  disappear  or  it  may  recur  at  irregular  intervals  with  even  the 
slightest  movement  in  bed  or  with  no  movement  at  all.  A  status  an- 
ginosus  may  develop.  The  heart  may  dilate,  a  systolic  murmur  appearing 
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over  the  mitral  area.  The  liver  may  become  engorged,  the  legs  become 
edematous,  the  albuminous  urine  of  congested  kidney  appear. 

Many  of  these  patients  die  after  hours,  days  or  weeks.  Some  make 
a  quite  rapid  recovery  in  a  few  weeks.  Others  after  months  are  able  to 
be  about  but  with  hearts  muscularly  weak,  with  action  irregular.  The 
extent  to  which  the  heart  is  damaged  depends  naturally  on  the  location 
and  size  of  the  infarct,  and  the  degree  to  which  function  can  be  restored 
by  collateral  circulation.  Electrocardiographic  studies  show  altered  trac¬ 
ings,  many  of  them  suggestive  of  injury  to  the  muscle  and  conduction 
system.  Some  help  is  obtained  from  the  electrocardiograph  in  diagnos¬ 
ing  these  lesions  and  in  estimating  the  amount  and  location  of  the  injury 
but  the  subject  has  not  yet  been  worked  out  enough  in  detail  to  permit 
of  very  accurate  statements. 

The  important  fact  to  remember  is  to  think  of  this  accident  when 
confronted  by  these  peculiar  cases  of  “indigestion,”  “ptomaine  poisoning” 
or  “decubital  angina”  of  the  French.  The  condition  is  not  merely  a 
postmortem  curiosity  as  it  has  been  at  times  called,  it  is  a  condition 
permitting  of  a  reasonably  accurate  diagnosis  in  a  goodly  proportion  of 
cases.  And  a  diagnosis  carries  with  it  a  prognosis  and  an  appropriate 
treatment.  The  prognosis  must  be  neither  the  fatal  prognosis  that 
formerly  attached  to  coronary  obstruction  nor  the  favorable  one  that 
goes  with  “acute  indigestion.”  The  condition  is  always  of  serious  import 
yet  not  without  hope. 

Treatment. — Treatment  will  be  directed  toward  conserving  the  heart’s 
strength  in  every  way  possible  and  in  prolonging  the  time  of  rest  until 
danger  from  rupture  of  the  heart,  acute  dilatation,  etc.,  seems  well  over. 
Not  a  few  errors  have  undoubtedly  been  made  in  regarding  some  of 
these  cases  as  simply  acute  gastric  upsets  and  permitting  the  patient  to 
begin  to  move  about  too  soon. 

Rest  in  bed  should  be  strictly  enforced.  The  patient  should  have 
his  choice  as  to  position  in  bed,  sitting  up  or  lying  down.  Exceptionally 
he  may  have  to  be  allowed  to  spend  his  days  and  nights  in  the  chair. 
Diet  should  be  light  and  food  producing  gas  should  be  avoided.  Ene- 
mata  or  cathartics  should  be  given  to  induce  easy  stools  and  to  avoid 
straining. 

Morpliin  may  be  necessary  for  the  pain.  At  times  this  has  to  be  re¬ 
peated  and  in  fairly  large  doses.  Heat  to  the  chest  or  sinapism  are  ad¬ 
vised  by  some.  Their  value  is  doubtful. 

With  the  feeble,  often  irregular,  heart  digitalis  should  be  given.  So 
far  as  I  know  no  case  of  rupture  of  the  heart  or  other  untoward  accident 
due  to  the  use  of  this  drug  in  this  condition  has  been  reported.  It 
strengthens  the  heart’s  action  and  presumably  improves  coronary  circu¬ 
lation.  And  it  is  on  the  establishment  of  an  efficient  collateral  circula¬ 
tion  that  any  hope  of  recovery  rests.  Stimulants,  such  as  camphorated 
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oil,  caffein  or  strychnia,  also  have  a  place  and  should  be  employed  when 
heart  failure  seems  threatening. 

Thrombosis  of  the  coronary  artery  with  resulting  infarction  will  soon 
have  a  place  in  medicine  as  a  definite  clinical  entity.  Already  enough 
is  known  about  it  so  that  it  may  generally  be  recognized  at  the  bedside 
and  differentiated  from  the  ordinary  paroxysmal  angina  pectoris.  Further 
histories  of  carefully  observed  cases  with  electrocardiographic  studies  and 
autopsy  control  are  desirable.  A  good  resume  of  our  present  knowledge, 
with  many  helpful  references,  is  found  in  a  recent  article  by  Wearn. 


CARDIAC  PAIN 

In  many  diseases  of  the  heart,  some  of  them  serious,  there  is  no  com¬ 
plaint  of  pain.  This  is  true  of  most  cases  of  valvular  disease  as  well 
as  of  acute  and  chronic  inflammatory  and  degenerative  processes  in  the 
myocardium.  Other  diseases,  however,  such  as  pericarditis,  diseases  in 
which  angina  pectoris  is  a  symptom,  certain  forms  of  nervous  disturbance 
as  irritable  heart  and  paroxysmal  tachycardia,  may  cause  marked  pain. 
In  some  instances,  as  in  syphilis  of  the  aorta,  coronary  arteries  and  aortic 
valves,  it  is  difficult  to  state  how  much  of  the  pain  has  its  origin  in  the 
heart  proper  and  how  much  in  the  aorta.  For  practical  purposes  the  two 
conditions,  the  cardiac  and  aortic,  may  well  be  considered  together. 

There  is  still  a  lack  of  exact  knowledge  as  to  the  origin  of  cardiac  pain. 
Physiologists  are  not  in  agreement  as  to  whether  it  may  be  caused  by  irri¬ 
tation  of  the  intracardiac  nerves.  The  prevailing  impression  has  been 
that  the  heart  muscle  is  insensitive  to  pain.  The  interpretation  of  the 
experimental  investigation  of  pain  in  animals  is  difficult.  Observations 
made  on  human  hearts  exposed  by  operation  or  accident,  such  as  the 
famous  cases  of  Harvey  and  Ziemssen,  show  as  the  result  of  pressure  on 
the  heart  and  irritation  by  means  that  might  be  expected  to  cause  pain 
that  patients  describe  the  sensation  more  as  a  sense  of  constriction  or  of 
anxiety  than  of  pain.  Some  observers  regard  the  pain  as  a  reflex  phe¬ 
nomenon,  the  irritant  going  by  way  of  the  sympathetics  to  the  cord  and 
then  being  reflected  outward  to  certain  areas  (Head’s  zones)  as  a  pain 
sensation.  Certain  clinical  and  experimental  work  lends  color  to  the 
belief  that  relative  ischemia,  such  as  would  be  produced  in  the  heart 
muscle  by  an  insufficient  blood  supply  through  diseased  coronaries,  may 
cause  pain.  This  was  referred  to  earlier  in  discussing  angina  pectoris. 

Gieser  has  recently  reviewed  the  literature  on  this  subject. 

But  whatever  the  mechanism  of  the  production  of  cardiac  pain  the 
physician  has  always  to  solve  the  problem  of  the  significance  of  pain  in 
any  given  case.  The  symptom  must  be  interpreted  as  accurately  as  pos¬ 
sible  in  terms  of  changed  anatomic  structure  and  disordered  function  be- 
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fore  treatment  that  may  be  called  rational  can  be  employed.  In  other 
words,  given  “pain  in  the  heart”  as  a  striking  symptom,  what  is  the 
diagnosis  ?'  This  naturally  requires  a  careful  inquiry  into  the  history,  a 
thorough  physical  examination  of  the  body,  as  a  whole,  as  well  as  of  the 
cardiovascular  system,  frequently  with  the  employment  of  laboratory 
and  instrumental  help.  Without  this  complete  examination,  errors  will 
be  frequent  and  treatment  faulty  or  more  empirical  than  it  should  be. 

It  is  not  the  purpose  of  this  article  to  discuss  the  details  of  diagnosis. 
It  may  not  be  out  of  place,  however,  to  emphasize  the  fact  that  “pain  in 
the  heart”  which  is  the  complaint  of  many  patients  may  mean  a  great 
many  other  things  than  true  heart  disease.  These  should  all  be  excluded 
before  deciding  that  cardiac  disease  really  exists. 

In  the  first  place,  there  is  a  large  group  of  so-called  functional  or 
nervous  disturbances  in  which  pain  or  other  distress  in  the  cardiac  region 
is  described  by  the  patient.  These  are  often  called  the  cardiac  neuroses. 
The  psychic  element  is  here  to  be  carefully  considered. 

Then  it  must  not  be  forgotten  that  disease  near  the  heart  may  cause 
pain  referred  to  that  organ.  Pleurisy,  pneumonia,  or  tumors  of  the  lung 
may  be  cited  as  examples.  Mediastinal  inflammations,  tumors  or  other 
masses,  such  as  aneurysms,  may  induce  severe  pain.  A  very  common 
cause  of  thoracic  pain  that  may  resemble  cardiac  pain  is  vertebral  disease 
such  as  tuberculosis,  neoplasm,  osteoarthritis.  Tumors  of  the  cord  may 
also  have  to  be  considered.  And  there  are  many  conditions  affecting  the 
wall  of  the  chest  that  must  be  excluded :  inflammation  of  the  skin  or  sub¬ 
cutaneous  tissue,  periostitis  or  osteomyelitis  of  the  ribs  or  sternum  from 
such  causes  as  typhoid,  tuberculosis,  staphylococcus  infections,  and  sim¬ 
ilar  conditions  in  the  cartilage ;  tumors  in  the  skin,  the  breast,  the  bones, 
the  pleura ;  traumatic  lesions  as  fractured  ribs ;  gouty  and  rheumatic  af¬ 
fections  of  the  muscles,  fasciae  and  joints  of  the  chest  wall;  intercostal 
neuritis,  herpes  zoster.  Also,  it  must  not  be  forgotten  that  primary  con¬ 
ditions  still  more  remote  may  serve  to  explain  what  seems  to  be  cardiac 
pain.  Tabetic  pain  may  be  confusing.  Gall-stones,  ulcer  of  the  stomach 
or  duodenum,  irritable  colon,  diaphragmatic  hernia,  acute  pancreatitis, 
cardiospasm,  or  substernal  goiter  may  cause  misleading  symptoms. 

It  is  only  by  excluding  such  diseases  that  one  may  reach  the  con¬ 
clusion  that  the  “pain  in  the  heart”  really  has  its  origin  in  that  organ. 
And  even  then  one  must  remember  that  a  patient  may  have  pain  due  to 
more  than  one  cause.  I  have  seen  a  pain  from  a  carcinoma  of  the  breast 
in  a  woman  who  had  an  aortic  disease ;  a  proved  combination  of  duodenal 
ulcer  with  its  typical  pain  and  angina  pectoris ;  gall-stones  and  angina ; 
and  often  the  addition  of  neurotic  complaints  to  those  of  a  real  organic 
lesion  of  the  heart. 

Pericarditis. — Pericarditis  may  be  painless  or  the  pain  may  be  ob¬ 
scured  by  that  of  an  accompanying  disease,  such  as  pleurisy,  or  may 
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be  ignored  by  the  patient  because  of  the  depressed  mental  condition  due 
to  toxemia.  Clean-cut,  outspoken  pericarditis  causes  pain  of  such  severity 
and  such  definite  localization  and  is  attended  by  such  changes  of  tem¬ 
perature,  character  of  respiration  and  pulse  rate,  and  by  such  typical 
physical  signs,  that  little  difficulty  is  encountered  in  recognizing  the 
condition,  but  in  some  instances  the  pain  is  referred  not  to  the  precordia 
but  to  the  back  of  the  shoulder  or  even,  as  in  angina,  to  the  neck  and 
arm.  More  confusing  still  is  the  abdominal,  particularly  the  epigastric, 
reference  of  pain  which  may  produce  a  condition  resembling  subphrenic 
accident,  such  as  perforation  of  a  gastric  ulcer,  pancreatitis  or  cholecys¬ 
titis.  And  even  with  the  detection  of  the  pericardial  friction  and  the 
history  of  the  case,  a  most  careful  physical  examination  may  be  neces¬ 
sary  before  one  decides  that  the  abdominal  symptoms  are  entirely  sec¬ 
ondary  and  rules  out  a  primary  subdiaphragmatic  inflammation. 

The  treatment  of  pericarditis  will  be  more  fully  discussed  elsewhere. 
It  will  be  sufficient  to  state  here  that  the  treatment  should  depend  in 
a  large  measure  upon  the  primary  disease,  such  as  rheumatism,  ton¬ 
sillitis  or  focus  of  infection  in  some  other  part  of  the  body.  The  treat¬ 
ment,  therefore,  will  depend  upon  discoverable  etiologic  factors.  Rest 
in  bed,  cold  to  the  precordial  region,  use  of  opiates  when  necessary,  with 
salicylates  or  other  remedies  supposed  to  have  a  specific  effect  on  the 
primary  disease  would  be  the  treatment  indicated. 

Acute  Myocarditis. — Acute  myocarditis,  even  the  so-called  septic  form 
with  multiple  disseminated  abscesses,  as  in  pyemic  conditions,  may  be 
painless.  In  acute  interstitial  myocarditis,  however,  as  in  diphtheria, 
the  pain  is  sometimes  quite  severe.  This  fact  is  worth  emphasizing  for 
it  may  be  the  first  hint  of  the  existence  of  this  serious  cardiac  condition 
which,  as  has  been  shown  by  numerous  studies,  is  not  infrequently  the 
cause  of  alarming  or  fatal  complications.  The  pallor  of  the  face,  weaker, 
more  irritable  or  irregular  pulse,  perhaps  nausea  and  vomiting,  may  be 
present,  but  often  it  is  the  striking  substernal  pain,  at  times  with  some 
radiation  to  the  neck,  that  gives  the  warning.  The  pain  may  be  referred 
to  the  epigastrium;  it  may  be  slightly  aggravated  by  movement.  While 
antitoxin  has  lessened  the  number  of  such  cases,  they  are  still  occasionally 
seen  and  the  importance  of  their  recognition,  so  that  proper  rest  may 
be  enjoined,  is  self-evident.  Romberg  calls  attention  to  a  group  of  post- 
diphtheric  cases  in  which  he  found  myocardial  lesions  with  paroxysmal, 
anginalike,  precordial  pain  with  vomiting  and  even  collapse,  when  the 
patient  seemed  well  on  the  road  to  recovery.  I  have  seen  a  girl  of  eighteen, 
convalescent  from  diphtheria,  suffer  almost  as  in  angina  from  walking 
merely  the  length  of  the  ward  and  the  serious  strain  on  the  heart  made 
evident  also  by  the  ashy  color,  the  dyspnea  and  small,  rapid  pulse. 

While  diphtheria  affords  the  best  example  of  this  complication,  other 
diseases,  such  as  typhoid  fever,  scarlatina,  and  rheumatism  may  cause 
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a  similar  myocarditis,  and  in  these  diseases  the  cardiac  symptoms,  among 
which  pain  may  be  mentioned,  should  receive  attention. 

It  is  hardly  necessary  to  add  that  the  treatment  of  this  type  of  dis¬ 
ease  would  include  excellent  and  unusual  care  during  convalescence.  Pro¬ 
longed  rest  may  be  the  only  safe  procedure.  It  may  be  necessary  to  give 
small  doses  of  digitalis.  Rarely  opium  is  indicated.  It  goes  without 
saying  that  the  primary  disease  should  be  properly  treated. 

Valvular  Heart  Disease. — Valvular  heart  disease  is  generally  re¬ 
garded  as  painless,  and  yet  any  physician  who  will  look  over  his  records 
will  find  numerous  histories  showing  a  complaint  of  pain  in  valvular 
disease  of  the  heart.  By  this  is  not  meant  the  sense  of  oppression  or  con¬ 
striction  which  accompanies  the  muscularly  incompetent  heart,  but  a  real 
pain — something  that  hurts ;  and  a  frank  angina  pectoris  is  not  meant. 

That  lesions  of  the  aortic  valve,  particularly  sclerotic  and  syphilitic 
lesions  resulting  in  aortic  regurgitation,  are  often  accompanied  by  pain 
is  well  known.  This  pain  may  be  clearly  of  the  classical  anginal  type, 
but  with  mitral  disease  also  there  may  be  pain,  particularly  with  mitral 
stenosis ;  short,  sharp,  painful  catches  or  stabbing  pains  in  the  region 
of  the  heart,  sometimes  on  exertion,  sometimes  under  excitement  or  even 
when  the  patient  is  quiet.  The  pain  may  be  fairly  severe ;  it  is  usually 
localized,  rarely  radiating  as  in  typical  angina.  When  this  precordial 
or  submammary  pain  is  associated  with  the  complaint  of  palpitation  and 
nervousness,  and  when  the  patient  is  clearly  neurotic  and  inclined  to 
exaggerate,  it  is  easy  to  conclude  that  the  pain  is  of  the  so-called  functional 
character,  and  an.  error  may  be  more  readily  made  because  this  pain  in 
mitral  stenosis  may  precede  any  marked  signs  of  cardiac  insufficiency  and 
lead  to  a  rather  carelesss  examination  with  the  overlooking  of  the  mitral 
lesion.  I  have  learned  to  examine  with  special  care  for  mitral  stenosis 
patients  who  complain  of  palpitation,  nervousness  and  even  slight  dyspnea, 
and  who  describe  at  the  same  time  sharp  or  stabbing  pain  in  the  heart 
region.  One  should  not  in  these  cases  decide  too  soon  that  one  is  dealing 
with  a  pure  neurosis  or  with  a  masked  Basedow’s  disease. 

Epigastric  discomfort,  at  times  amounting  to  real  pain,  due  to  a  pas¬ 
sively  congested  liver  might  lead  one  to  discuss  the  importance  of  the  rec¬ 
ognition  of  this  condition.  It  is  sufficient  here,  however,  merely  to  call 
attention  to  the  fact  that  misinterpretation  is  easy  unless  the  thought  of 
probable  cardiac  disease  is  entertained. 

The  treatment  of  pain  in  valvular  disease  and  the  treatment  of  dis¬ 
tress  in  the  epigastrium  with  a  failing  heart  carry  with  them  well-known 
lessons  as  to  treatment.  Ordinary  rest,  light  diet,  laxatives,  and  the  use 
of  digitalis  or  other  appropriate  remedies  relieve  the  condition  to  a  great 
extent.  Some  cases  of  mitral  stenosis,  however,  are  peculiarly  resistant 
and  in  spite  of  cardiac  and  nerve  remedies  the  pain  continues  to  be 
annoying. 
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Paroxysmal  Tachycardia. — Paroxysmal  tachycardia  is  in  its  pro¬ 
longed  and  exaggerated  forms  often  accompanied  by  pain.  This  cardiac 
disturbance  and  its  treatment  will  be  discussed  elsewhere. 


REFERENCES 

Angina  Pectoris  and  Acute  Coronary  Obstruction 

Brit.  Med.  Journ.,  p.  1,  Jan.  13,  1923. 

Coffey  and  Brown.  The  Surgical  Treatment  of  Angina  Pectoris,  Arch. 
Int.  Med.,  xxxi,  200,  1923. 

Cutler,  Elliott  C.,  and  Levine,  S.  A.  Cardiotomy  and  Valvulotomy  for 
Mitral  Stenosis,  Bost.  Med.  &  Surg.  Journ.,  June  28,  1923. 

Gieser.  Reizperzeption  und  Zentripetale  Reizleitung  im  Herzen-Zen- 
tralbl.  f.  Herz.  Krankh.,  xiii,  1,  17,  1923. 

Hay,  John.  Cardiac  Pain,  Lancet,  1,  885,  1922. 

Herrick,  James  B.  Clinical  Features  of  Sudden  Obstruction  of  the  Coro¬ 
nary  Arteries,  Journ.  Am.  Med.  Ass.,  lix,  2015,  Dec.  7,  1912. 

-  Thrombosis  of  the  Coronary  Arteries,  Journ.  Am.  Med.  Ass., 

Ibid.,  lxxii,  387,  Feb.  8,  1919. 

Herrick  and  Nuzum.  Angina  Pectoris,  Clinical  Experience  with  Two 
Hundred  Cases,  Journ.  Am.  Med.  Ass.,  lxx,  67,  1918. 

Lutemhacher.  Douleurs  de  Distension  Cardiaque,  Presse  med.,  April  1, 
281,  1922. 

McWilliam  and  Webster.  Some  Applications  of  Physiology  to  Medicine, 
Brit.  Med.  Journ.,  51,  Jan.  13,  1923. 

Manouelian.  Ann.  de  l’lnst.  Pasteur,  xxviii,  582,  1914. 

Schmidt,  R.  Med.  Klin.,  viii,  x,  Jan.  1  and  8,  1922. 

Wearn.  Am.  Journ.  Med.  Sc.,  Feb.,  1923. 

Wenckebach,  K.  F.  Angina  Pectoris  and  the  Possibilities  of  Its  Surgical 
Relief,  Brit.  Med.  Jour.,  May  10,  1924. 


CHAPTER  XIII 


TREATMENT  OF  DISORDERS  OF  THE  HEART  BEAT 
Paul  Dudley  White 

Introduction. — Disorders  of  the  heart  beat  are  abnormalities  of 
function  and  therefore  their  treatment  actually  amounts  to  symptomatic 
therapy.  The  underlying  condition  of  these  various  disorders  should 
of  course  be  diagnosed  in  every  case,  for  the  recognition  and  treatment 
of  the  etiological  factor  is  of  prime  importance.  Nevertheless,  it  is 
worth  while  summarizing  certain  procedures  which  are  known  to  be  of 
value  in  relieving  some  of  these  disorders  of  the  heart  beat. 

Disorders  of  the  heart  beat  consist  of  disturbances  of  sinus  rhythm 
•  itself,  ordinarily  called  sinus  arhythmia ;  premature  beats,  auricular,  ven¬ 
tricular  or  the  so-called  atrioventricular  or  nodal ;  paroxysmal  tachycardia 
of  auricular  or  ventricular  origin ;  auricular  flutter ;  auricular  fibrilla¬ 
tion;  heart  block,  partial  and  complete;  and  pulsus  alternans. 


SINUS  ARHYTHMIA,  SINUS  BRADYCARDIA,  SINUS 
TACHYCARDIA 

Sinus  Arhythmia. — All  manner  of  disturbance  of  sinus  rhythm  may 
occur,  from  a  simple  irregularity  in  rate  of  the  pacemaker  in  the  sino- 
auricular  node  to  a  complete  sino-auricular  heart-block  with  auricular 
standstill.  The  very  common  condition  of  respiratory  sinus  arhythmia  is 
now  generally  well  recognized,  but  occasionally  when  exaggerated  in  a 
nervous  individual  it  may  be  confusing.  Sometimes  it  may  appear  as  if 
the  sinus  arhythmia  were  not  definitely  related  to  respiration,  but  a 
simple  test  of  forced  respiration  will  quickly  settle  the  matter.  Nor¬ 
mally,  forced  inspiration  produces  a  definite  tachycardia  in  a  patient 
showing  sinus  arhythmia,  while  forced  expiration  will  produce  a  pro¬ 
nounced  bradycardia.  This  arhythmia  is  of  little  importance,  certainly 
not  to  be  treated  itself.  It  is  the  result  of  nervous  instability  in  a  given 
patient,  the  balance  between  the  actions  of  the  sympathetic  and  vagus 
nerves  on  the  sino-auricular  node  being  a  very  delicate  one  in  such  an 
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individual.  The  condition,  especially  when  exaggerated,  is  very  common 
in  young  people,  particularly  between  the  ages  of  twelve  and  twenty-five. 
It  tends  to  be  exaggerated  under  such  conditions  as  convalescence  from 
infectious  disease  and  nervous  or  physical  fatigue  of  any  sort.  The  con¬ 
dition  itself  is  not  a  sign  of  health ;  it  is  a  sign  of  active  response  of  the 
heart  to  nervous  stimuli.  It  has  been  considered  a  sign  of  a  healthy 
heart,  but  it  is  found  sometimes  in  badly  damaged  hearts  and  the  reason 
is  obvious:  heart  muscle  may  be  diseased  and  still  the  heart  responds  in 
a  normal  or  exaggerated  manner  to  nervous  stimuli.  Since,  however, 
young  people  have  less  heart  disease  than  old  people  and  since  arhythmia 
is  more  common  in  young  people  than  in  old  people,  so  it  may  be  said 
that  sinus  arhythmia  and  normal  heart  muscle  are  usually  associated. 
There  is  no  treatment  indicated  for  sinus  arhythmia,  as  such. 

Sinus  Bradycardia. — Rarely  one  finds  the  condition  of  so-called  sino- 
auricular  block ,  which  consists  of  a  very  marked  slowing  of  the  rate  of  the 
pacemaker  in  the  sino-auricular  node  (down  to  40  or  below  per  minute) 
generally  without  any  auriculoventricular  block,  or  a  dropping  out  alto¬ 
gether  for  one  pulse  interval  of  any  evidence  of  auricular  stimulus  or  con¬ 
traction,  or  very  rarely  a  complete  sino-auricular  block  consisting  of  a 
standstill  of  the  auricles.  In  this  last-named  condition  the  ventricle 
escapes,  idioventricular  rhythm  at  a  slow  regular  rate  taking  the  place  of 
the  previous  normal  rhythm.  This  condition  of  sino-auricular  block, 
whether  simply  pronounced  slowing  of  the  whole  heart  or  “dropped  beats” 
of  the  whole  heart  or  complete  auricular  standstill,  is  generally  the  result 
of  digitalis  intoxication.  It  is  apparently  chiefly  the  effect  of  marked 
vagal  stimulation.  In  seven  and  a  half  years  at  the  Massachusetts  General 
Hospital  there  have  been  only  11  cases;  in  these  11  digitalis  was  primarily 
responsible  in  6 ;  in  5  patients  the  block  was  complete,  giving  rise  to 
auricular  standstill,  and  in  4  cases  there  were  dropped  beats.  In  1  case 
there  was  a  very  slow  sino-auricular  rhythm  and  in  1  case  the  sino-auricu¬ 
lar  rate  suddenly  halved  after  exercise.  The  conduction  intervals  between 
auricles  and  ventricles  when  present  were  within  normal  limits.  The 
condition  was  transient  in  all  cases,  without  effect  on  life. 

Treatment. — If  digitalis  is  found  to  be  the  cause  of  the  sino-auricular 
block  the  remedy  is  obvious :  namely,  the  omission  of  the  digitalis.  It  is 
probably  worth  while  to  try  the  effect  of  atropin  1/30  gr.  by  mouth  or 
even  subcutaneously  as  a  therapeutic  test  in  a  case  of  “sino-auricular 
block”  but  whether  or  not  repeated  doses  of  atropin  or  belladonna  would 
tend  to  abolish  the  block  we  have  little  evidence.  In  the  absence  of 
digitalis  a  search  for  other  factors  giving  rise  to  vagal  irritability  should 
be  instituted  and  causes,  if  any  are  found,  eliminated. 

Sinus  Tachycardia. — Finally,  in  discussing  variation  of  rate  of  the 
sino-auricular  pacemaker,  we  come  to  the  so-called  sino-auricular  tacky - 
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cardia ,  which  is  simply  the  rapid  rate  of  the  normal  pacemaker  of  the 
heart,  as  a  rule  the  result  of  extracardiac  conditions. 

Treatment. — Treatment  of  the  tachycardia  itself  is  usually  ineffective. 
An  attempt  to  slow  the  rate  by  digitalis  or  other  drugs  is  probably  unwise 
when  the  rapid  rate  is  the  only  disturbing  cardiac  sign.  The  condition 
back  of  the  tachycardia  is,  of  course,  what  demands  treatment.  Nearly 
every  infectious  disease  produces  sino-auricular  tachycardia.  Hyper¬ 
thyroidism  is  associated  with  tachycardia ;  nervousness  gives  rise  to  tachy¬ 
cardia  in  many  people ;  the  toxic  effect  of  uremia  results  often  in 
tachycardia.  Heart  failure  with  normal  rhythm  may  produce  tachy¬ 
cardia,  but  in  every  instance  it  is  the  underlying  condition  and  not  the 
tachycardia  which  must  be  treated.  As  a  general  rule,  rest  in  bed  is  the 
essential  therapeutic  measure  for  any  of  these  conditions.  If  the  pulse 
rate  rises  above  150,  and  remains  at  a  uniform  rate,  some  other  mechanism 
than  sino-auricular  tachycardia  should  be  suspected.  Under  such  circum¬ 
stances  either  paroxysmal  tachycardia  or  auricular  flutter  is  probably  the 
underlying  condition. 


PREMATURE  CONTRACTIONS 

Premature  contractions  of  the  heart,  so-called  “extrasystoles,”  are 
most  commonly  ventricular  in  origin,  the  ratio  of  ventricular  premature 
contractions  to  auricular  premature  contractions  being  10  to  1  or  greater 
in  frequency.  The  premature  contraction,  whether  auricular  or  ventricu¬ 
lar,  is  almost  certainly  the  result  of  abnormal  irritability  of  the  myo¬ 
cardium  or  of  the  special  conducting  tissue.  It  may  be  simply  a  tem¬ 
porary  toxic  effect  associated  with  indigestion,  tobacco  poisoning,  nervous 
fatigue  or  excitement.  On  the  other  hand,  it  may  be  the  result  of  definite 
change  due  to  myocardial  disease  as  in  arteriosclerosis  or  rheumatism. 
It  may  occur  rarely,  only  a  few  times  in  the  course  of  days  or  weeks,  or 
it  may  come  so  often  that  it  produces  a  bigeminal  or  coupled  pulse,  every 
other  beat  being  a  premature  contraction.  In  rare  cases,  there  may  even 
be  more  premature  contractions  than  normal  beats  of  the  heart.  Of  course, 
the  more  often  the  premature  contractions  occur  the  more  evidence  there 
is  of  irritation  and  irritability  of  the  myocardium.  In  themselves  pre¬ 
mature  contractions  are  not  evidence  of  heart  disease ;  they  are  simply 
evidence  of  an  irritable  or  irritated  heart.  There  are  records  of  patients 
who  have  shown  premature  contractions  for  a  great  many  years  without 
any  appreciable  heart  disease.  Mackenzie  reports  the  case  of  a  patient, 
a  man  of  sixty-nine,  who  came  to  him  complaining  of  premature  contrac¬ 
tions  of  the  heart  which  had  occurred  at  frequent  intervals  for  over  fifty 
years,  causing  much  distress  of  mind  because  of  the  failure  properly  to 
recognize  the  significance  of  these  premature  beats.  Even  at  the  age  of 
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sixty-nine  this  man  was  in  fairly  good  health  except  for  the  premature 
contractions. 

Treatment. — It  is  obvious  that  in  the  treatment  of  premature  con¬ 
tractions  the  underlying  cause  should  he  ascertained.  This  is  not  always 
possible,  but  in  at  least  half  the  cases  clues  can  be  found  and  the  omission 
of  some  such  offending  factor  as  tobacco,  overwork  or  anxiety  may  result 
in  the  disappearance  of  the  premature  beats.  Sometimes  in  the  case  of 
heart  disease  attended  by  premature  contractions,  rest  and  digitalis  will 
result  in  disappearance  of  heart  failure  and  the  premature  beats  associated 
with  it.  On  the  other  hand,  digitalis  may  itself  induce  premature  con¬ 
tractions  if  given  in  large  doses,  particularly  to  persons  with  irritable 
hearts.  Such  premature  contractions  may  be  either  auricular  or  ventricu¬ 
lar  and  are  a  sign  at  the  height  of  digitalis  intoxication  that  the  drug 
should  be  stopped.  If  the  typical  bigeminal  pulse  appears  during  the 
administration  of  a  good  deal  of  digitalis  it  is  probable  that  a  high  per¬ 
centage  of  the  lethal  dose  has  been  administered. 

Thus  there  is  no  set  rule  about  the  treatment  of  premature  contrac¬ 
tions.  Sometimes  if  heart  failure  is  present  digitalis  will  cause  the  pre¬ 
mature  contractions  to  disappear,  and  sometimes  it  will  produce  them.  If 
treatment  of  the  underlying  condition  or  the  institution  of  proper  hygiene 
in  a  person  who  has  lived  unhygienically  fails  to  abolish  the  premature 
contractions,  it  may  be  worth  while  to  try  drug  therapy.  Bromids  in  a 
few  cases  seem  to  help,  and  it  has  been  recently  suggested  that  quinidin 
sulphate  given  in  doses  of  3  to  6  gr.  (0.2  to  0.4  gm.)  several  times  a  day 
may  clear  up  the  premature  contractions.  Certainly  quinidin  sulphate 
is  ineffective  in  some  cases,  but  in  other  cases  the  premature  contractions 
have  disappeared  under  its  administration  at  the  same  time  that  there 
has  been  an  increase  in  pulse  rate.  Further  work  in  the  use  of  quinidin 
sulphate  in  the  treatment  of  obstinate  premature  contractions  must  be 
done  to  establish  its  value. 

Summarizing  the  therapy  of  premature  contractions,  it  may  be  said 
that  the  underlying  factor  is  to  be  searched  for  and  treated.  The  frequent 
failure  to  discover  and  remedy  the  underlying  cause  makes  it  advisable 
at  times  to  try  therapeutic  measures  such  as  the  administration  of  bromids 
or  quinidin;  but,  as  Mackenzie  has  said,  not  infrequently,  regardless  of 
the  therapy  instituted,  premature  beats  will  persist. for  many  years  and 
not  incapacitate  the  individual  showing  them.  Reassurance  is  very  fre¬ 
quently  an  important  measure  in  the  treatment  of  a  person  bothered  by 
the  palpitation  of  premature  beats.  Mackenzie  finishes  his  discussion  of 
the  treatment  of  “extrasystoles”  by  saying  that  some  people  have  pre¬ 
mature  contractions  more  often  when  they  are  leading  sedentary  lives 
indoors.  Therefore  he  advises  for  such  people  more  exercise  in  the  open 
air. 

The  separation  of  premature  contractions  into  auricular,  ventricular 
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and  nodal  has  little  if  any  significance  in  regard  to  treatment.  It  is 
thought  that  auricular  premature  contractions,  although  much  more  rare, 
are  more  significant  evidence  of  cardiac  irritability  and  are  apt  to  precede 
such  conditions  as  paroxysmal  tachycardia  or  auricular  fibrillation  or 
flutter.  The  atrioventricular  or  nodal  extrasystoles  are  very  rare  and 
consist  essentially  of  an  escape  of  the  ventricular  pacemaker  due  to  exces¬ 
sive  irritability  of  the  atrioventricular  node.  Digitalis  may  be  responsible 
for  some  of  these  cases. 


PAROXYSMAL  TACHYCARDIA 

Paroxysmal  tachycardia  consists  in  sudden  acceleration  of  the  rate  of 
the  heart,  lasting  seconds,  minutes  or  hours,  and  stopping  abruptly.  The 
condition  is  due  to  the  inception  of  abnormal  rhythm  by  some  irritable 
focus  in  the  auricular  or  ventricular  myocardium.  The  rate  of  this  ab¬ 
normal  pacemaker  ranges  usually  between  120  and  200  and  a  very  frequent 
rate  is  in  the  vicinity  of  160  per  minute.  Auricular  paroxysmal  tachy¬ 
cardia,  that  is,  the  abnormal  rhythm  resulting  from  an  irritable  focus  in 
the  auricle,  is  much  more  common  than  the  ventricular  type  of  paroxysmal 
tachycardia,  the  ratio  at  the  Massachusetts  General  Hospital  in  the  last 
eight  years  being  about  25  to  1.  Why  this  is  so  is  not  known,  since 
ventricular  premature  beats  are  so  much  more  common  than  auricular 
premature  beats,  and  it  is  ordinarily  considered  that  paroxysmal  tachy¬ 
cardia  consists  of  a  rapid  repetition  of  premature  contractions.  Certainly 
further  investigation  of  the  fundamental  mechanism  of  premature  con¬ 
tractions  and  paroxysmal  tachycardia  is  essential  to  clear  up  this  point. 
Clinically,  the  underlying  causes  of  paroxysmal  tachycardia  are  just  the 
same  as  those  for  premature  beats.  Paroxysmal  tachycardia  may  occur 
in  organic  heart  disease  and  is  not  infrequent  in  cases  of  thyroid  heart 
disease,  arteriosclerotic  heart  disease  or  rheumatic  heart  disease,  but  it  is 
much  more  commonly  found  in  the  absence  of  organic  heart  disease  and 
in  the  presence  of  irritability  or  irritation  of  the  myocardium.  Again, 
toxic  influences  such  as  digitalis,  tobacco,  indigestion  and  fatigue  may 
produce  paroxysmal  tachycardia. 

General  Treatment. — The  treatment  of  paroxysmal  tachycardia  con¬ 
sists  in  the  discovery  and  omission  of  the  exciting  cause.  Here,  as  in 
the  case  of  premature  contractions,  it  is  not  infrequently  impossible  to 
ascertain  the  etiology.  Then  symptomatic  therapy  must  be  instituted, 
and  there  are  almost  as  many  methods  recommended  for  the  immediate 
treatment  of  paroxysms  of  tachycardia  as  there  are  patients  who  have 
paroxysmal  tachycardia.  A  good  many  victims  have  discovered  and 
utilize  their  own  methods  for  stopping  attacks,  and  nearly  every  textbook 
in  discussing  paroxysmal  tachycardia  gives  a  list  of  methods  which  have 
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been  found  of  value  in  stopping  the  attacks  in  various  individuals.  Most 
of  these  methods  depend  on  the  reflex  stimulation  of  the  vagus  nerve  and 
probably  the  cases  successfully  treated  under  almost  any  method  are  those 
in  which  the  abnormal  pacemaker  is  more  under  the  influence  of  the  vagus 
nerve  than  it  is  in  the  cases  which  fail  to  be  influenced. 

Some  of  the  procedures  which  have  been  used  with  success  are,  in 
brief,  as  follows :  vagal  pressure  on  either  side  of  the  neck,  consisting  of 
firm  digital  compression  of  the  carotid  artery  midway  in  the  neck  (com¬ 
pression  of  the  carotid  artery  to  the  point  of  occlusion  of  the  vessel  will 
produce  stimulation  of  the  vagus  nerve  which  lies  in  the  carotid  sheath 
under  the  artery),  and  pressure  of  the  eyeball  on  either  side  with  the  eye 
closed,  up  to  the  point  of  pain.  Both  these  measures  are  of  more  value 
than  all  the  other  procedures  put  together  and  they  certainly  should  be 
tried  in  every  case  of  paroxysmal  tachycardia.  Pressure  on  the  vagus 
nerve,  if  successful,  usually  is  effective  in  less  than  a  minute,  sometimes 
in  a  very  few  seconds;  similarly  with  regard  to  ocular  pressure.  The 
vagal  pressure  is  a  direct  stimulation  of  the  vagus  nerve  while  the  ocular 
pressure  resulting  in  the  oculocardiac  reflex  is  a  result  of  indirect  reflex 
stimulation.  These  measures  are  effective  in  probably  one-third  of  the 
cases  of  paroxysmal  tachycardia.  Some  patients  can  be  taught  to  com¬ 
press  their  own  vagus  nerve  at  the  onset  of  an  attack  of  paroxysmal  tachy¬ 
cardia  and  so  control  the  condition  themselves  without  the  need  of  calling 
a  physician.  Other  procedures,  mostly  affecting  the  heart  through  vagal 
reflex  action,  are  the  induction  of  vomiting,  repeated  swallowung  or  the 
swallowing  of  a  considerable  amount  of  cold  water,  an  attempt  at  forced 
expiration  with  the  glottis  closed  (the  so-called  Valsalva  experiment), 
holding  the  breath  as  long  as  possible,  leaning  over  backwards  with  the 
neck  extended  (resulting  in  stretching  the  tissues  of  the  neck),  firm  com¬ 
pression  of  the  abdomen  or  chest  by  a  swathe,  ice-bag  to  the  epigastrium 
or  precordia,  and  finally  leaning  forward  with  the  head  very  low.  All 
these  measures  have  resulted  in  stopping  paroxysms  of  tachycardia  in 
different  individuals.  Sometimes  the  same  procedure  will  be  effective 
repeatedly  in  a  given  person  and  sometimes  one  of  these  procedures  will 
be  effective  in  the  treatment  of  paroxysmal  tachycardia  in  several  different 
individuals.  It  is  doubtful  whether  the  type  of  paroxysmal  tachycardia, 
that  is,  auricular  or  ventricular,  is  of  importance  in  relation  to  the  thera¬ 
peutic  measure  to  be  used. 

Drugs. — A  word  should  be  said  about  the  drug  therapy  of  paroxysmal 
tachycardia.  Digitalis  has  been  given  intravenously,  subcutaneously  and 
by  mouth  to  patients  with  paroxysmal  tachycardia.  Strophanthin  has  also 
been  used,  morphin  has  its  advocates,  and  now  quinidin  sulphate  is  being 
recommended.  Certainly  in  some  patients  with  paroxysmal  tachycardia 
the  attacks  have  stopped  very  soon  after  the  administration  of  some  of 
these  drugs.  It  must  always  be  borne  in  mind,  however,  that  paroxysmal 
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tachycardia  stops  spontaneously  and  that  an  attack  may  stop  spontaneously 
within  a  short  time  after  the  administration  of  some  drug.  If,  however, 
the  patient  has  paroxysmal  tachycardia,  usually  of  a  fairly  definite  dura¬ 
tion  and  repeated,  and  the  administration  of  some  such  drug  as  digitalis, 
morphin  or  quinidin  sulphate  results  in  a  marked  shortening  of  the  attack, 
it  is  reasonable  to  suppose  that  the  drug  has  had  an  effect.  One  must 
view  all  remedies,  however,  very  critically.  At  the  present  time  it  is 
believed  that  quinidin  sulphate  in  some  cases  does  stop  attacks  of  paroxys¬ 
mal  tachycardia.  The  dosage  should  be  6  gr.  (0.4  gm.)  at  two-hour 
intervals  in  a  person  who  is  not  susceptible  to  quinidin  intoxication. 
(The  test  for  susceptibility  consists  of  administration  of  3  gr.  (0.2  gm.) 
with  observation  as  to  the  appearance  of  headache,  nausea  or  tinnitus  for 
the  next  few  hours.)  At  the  Massachusetts  General  Hospital  we  have 
had  success  with  quinidin  in  two  or  three  cases  and  in  as  many  more 
failure.  That  has  been  the  general  experience  elsewhere,  so  that  the 
present  status  of  quinidin  therapy  in  paroxysmal  tachycardia  is  uncertain. 
Further  investigation  should  be  carried  on.  One  more  point  should  be 
mentioned  regarding  the  use  of  quinidin  sulphate,  and  that  is  that  the 
daily  rationing  of  from  3  to  12  gr.  (0.2  to  0.8  gm.)  may  be  of  some  value 
in  the  prevention  of  paroxysms  of  tachycardia. 

Finally  atrioventricular  paroxysmal  tachycardia,  or  nodal  paroxysmal 
tachycardia  as  it  is  sometimes  called,  is  very  rare.  The  treatment  would 
be  the  same  as  for  the  other  types. 


AURICULAR  FLUTTER 

Auricular  flutter  and  auricular  fibrillation  are  closely  allied  condi¬ 
tions,  but  since  there  is  some  clinical  importance  in  differentiating  them 
they  will  be  discussed  here  separately.  Auricular  flutter  consists  of  a 
very  rapid  regular  contraction  of  the  auricle  at  rates  between  200  and  400 
with  the  ventricular  response  usually  at  one-half  the  auricular  rate,  that 
is  with  2  to  1  heart-block  accompanying1  the  auricular  flutter.  The  reason 
for  the  heart-block  is  obvious.  The  auriculoventricular  conduction  tissue 
is  unable  to  transmit,  as  a  general  rule,  every  auricular  impulse.  Rarely 
does  one  see  a  patient  with  auricular  flutter  without  block,  in  which  every 
stimulus  descends  to  the  ventricle,  even  at  rates  close  to  300.  The  im¬ 
portant  work  of  Thomas  Lewis  during  the  past  two  years  in  analyzing 
the  mechanism  of  auricular  flutter  and  auricular  fibrillation  has  demon¬ 
strated  that  auricular  flutter  is  due  to  a  circus  movement  in  the  right 
auricle.  This  circus  movement  consists  of  a  contraction  wave  traveling 
rapidly  along  a  band  or  bands  of  muscle  around  the  great  veins.  Appar¬ 
ently  a  certain  degree  of  irritability  of  the  auricular  muscle  is  necessary 
before  this  circus  movement  is  initiated.  This  degree  of  irritability  is 
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dependent,  as  a  rule,  on  definite  cardiac  disease  and  so  auricular  flutter  is 
seen  chiefly  in  two  conditions  :  arteriosclerotic  heart  disease  and  rheu¬ 
matic  heart  disease.  Rarely  it  may  result  from  other  conditions  such 
as  temporary  toxemia.  Hence  auricular  flutter  is  of  more  clinical  signifi¬ 
cance,  in  other  words,  a  more  important  sign  of  heart  disturbance,  than 
is  paroxysmal  tachycardia,  and  its  mechanism  is  quite  different  so  far  as 
we  know  at  present. 

Treatment. — Some  years  ago  Ritchie  and  others  described  what  has 
been  a  classical  method  of  treating  flutter.  Upon  the  discovery  of  the 
condition  by  electrocardiogram  or  jugular  pulse  tracing,  for  it  cannot 
be  proved  by  other  methods  of  examination,  the  heart  is  saturated  with 
digitalis.  The  first  effect  from  the  digitalis  is  the  increase  in  the  degree 
of  heart-block  so  that  3  and  4  and  even  5  and  6  to  1  auriculoventricular 
block  results.  Sometimes  this  block  occurs  regularly  so  that  the  ventricu¬ 
lar  rate  will  suddenly  drop  from  150  to  75  for  example,  and  sometimes 
the  block  will  be  irregular  in  grade  so  that  a  high  degree  of  arhythmia 
results  from  the  rapid  succession  of  grades  of  block  varying  from  2  to  1 
up  to  6  to  1.  By  careful  analysis  of  the  pulse  even  these  irregular  grades 
of  block  can  be  analyzed  correctly  through  the  law  of  dominant  rhythm. 
If  the  digitalis  is  pushed  to  a  still  further  degree,  perhaps  up  to  the  point 
of  gastro-intestinal  discomfort,  auricular  fibrillation  is  instituted  in  a 
considerable  percentage  of  the  cases.  As  soon  as  auricular  fibrillation 
appears  the  digitalis  is  discontinued  and  in  certain  cases  normal  rhythm 
quickly  results.  However,  in  a  certain  number  of  patients  this  classical 
method  of  treatment  does  not  have  the  results  expected  and  on  stopping 
the  digitalis  the  auricular  fibrillation  may  persist  or  flutter  recur.  In 
spite  of  the  failure  in  many  cases  of  auricular  flutter  to  yield  properly 
to  digitalis,  digitalization  is  a  method  still  in  vogue  and  often  useful,  for 
even  though  the  auricular  flutter  is  not  abolished,  the  ventricular  rate  is 
controlled  by  the  production  of  block.  With  a  regular  ventricular  rate  of 
75  to  the  minute  proper  circulation  can  be  maintained  indefinitely  even 
though  the  auricles  are  continuing  their  contractions  at  the  rate  of  300  a 
minute.  Maintenance  of  digitalization  would  be  necessary  to  cause  this 
effect  to  persist.  The  procedure  for  maintenance  of  digitalization  would 
be  the  same  as  that  to  be  described  shortly  under  auricular  fibrillation. 
Moreover,  even  if  auricular  fibrillation  is  produced  by  the  digitalization 
of  auricular  flutter,  it  may  be  controlled,  so  far  as  ventricular  rate  is  con¬ 
cerned,  by  the  maintenance  of  the  digitalization. 

Since  the  introduction  of  quinidin  sulphate,  however,  a  new  method 
for  the  treatment  of  flutter  has  been  instituted.  Sufficient  work  has 
not  yet  been  done  to  be  sure  of  the  wisdom  of  giving  quinidin  sulphate 
to  most  cases  of  auricular  flutter.  In  some  cases  the  drug  has  been  effec¬ 
tive  in  abolishing  the  flutter.  In  other  cases,  the  flutter  has  persisted  in 
spite  of  the  quinidin  and  has  even  been  made  apparently  more  obstinate 
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in  its  reaction  to  digitalis,  which  was  tried  later.  The  treatment  of  flutter 
by  quinidin  is  similar  to  that  of  fibrillation  by  quinidin. 

The  principles  of  the  treatment  of  auricular  flutter  are  two  in  num¬ 
ber:  first,  attempt  to  abolish  auricular  flutter  altogether  with  a  restora¬ 
tion  to  normal  rhythm,  whether  by  the  use  of  digitalis  or  quinidin ;  second, 
if  the  first  procedure  is  impossible,  control  the  ventricular  rate  in  auricular 
flutter  by  proper  digitalization.  It  must  be  borne  in  mind,  however,  in 
conclusion,  that  auricular  flutter  is  often  paroxysmal  and  may  stop  spon¬ 
taneously.  If  the  attacks  are  very  brief,  as  sometimes  happens,  neither 
digitalis  nor  quinidin  would  have  time  to  get  in  an  effect  before  the  attack 
is  over.  It  should  be  said,  however,  that  paroxysms  of  auricular  flutter, 
just  as  paroxysms  of  auricular  fibrillation,  may  be  decreased  in  frequency 
and  even  abolished  altogether  for  a  considerable  length  of  time  by  rations 
of  quinidin  sulphate.  Amounts  of  quinidin  sulphate  either  in  tablet  or 
capsule  form,  3  gr.  (0.2  gm.)  at  a  dose,  and  from  3  gr.  to  12  gr.  (0.2  to 
0.8  gm.)  a  day,  are  effective  in  some  cases  in  the  prevention  of  paroxysms 
of  auricular  flutter.  Therefore,  in  a  patient  who  shows  paroxysms  of 
auricular  flutter  it  is  worth  while  to  try  the  effect  of  quinidin  sulphate  as 
a  prophylactic.  If  the  attack  of  auricular  flutter  has  become  well  estab¬ 
lished  either  digitalis  or  quinidin  sulphate  may  be  tried.  At  the  present 
moment  it  is  probably  wiser  to  use  digitalis  by  and  large.  It  is  desir¬ 
able  that  each  case  should  be  tried  individually,  for  some  patients  will 
react  to  quinidin  better  than  others  and  it  may  actually  be  injurious  to 
some  if  quinidin  therapy  is  persisted  in  after  early  failure  to  react. 

AURICULAR  FIBRILLATION 

# 

Auricular  fibrillation  is  a  very  common  disorder  of  the  heart  beat, 
very  much  more  common  .than  auricular  flutter  clinically,  probably  seen 
twenty  times  more  frequently.  As  a  matter  of  fact,  as  the  investigations 
of  Thomas  Lewis  and  his  collaborators  have  shown,  the  mechanism  behind 
the  two  conditions  is  the  same,  but  auricular  fibrillation  is  a  higher  grade 
and  more  prominent  type  of  the  disturbed  mechanism  than  is  auricular 
flutter.  In  the  case  of  auricular  fibrillation,  the  so-called  circus  move¬ 
ment  which  travels  very  rapidly  around  the  great  veins  of  the  right  auricle 
reaches  such  a  speed  that  it  no  longer  travels  uniformly  but  becomes  very, 
irregular  in  its  course  and  rate.  Auricular  rates  of  500  or  more  are  not 
infrequent  in  auricular  fibrillation.  The  ventricles  respond  irregularly 
and  rapidly  to  the  circus  movement  of  auricular  fibrillation  so  that  clin¬ 
ically  there  is  a  sharp  distinction  between  auricular  flutter  and  auricular 
fibrillation.  There  are  occasionally  border-line  cases  in  which  by  electro¬ 
cardiogram  auricular  activity  is  seen  to  be  not  quite  regular  and  yet  closely 
resembling  flutter.  This  condition  is  sometimes  called  impure  flutter  or 
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coarse  fibrillation.  Such  border-line  cases  would  be  expected  to  occur, 
Their  treatment  is  similar  to  that  for  auricular  fibrillation. 

Absolute  arhythmia,  which  is  the  old  term  given  to  auricular  fibrilla¬ 
tion,  may  be  paroxysmal  or  permanent.  It  is  generally  a  sign  of  serious 
or  important  heart  disease.  The  most  common  etiological  causes  for  heart 
disease  associated  with  auricular  fibrillation  are  coronary  arteriosclerosis 
(abbreviated  to  cardiosclerosis) ,  rheumatic  heart  disease  and  thyroid  heart 
disease.  Although  auricular  fibrillation  is  almost  always  a  sign  of  exten¬ 
sive  heart  disease  it  may  be  borne  for  many  years,  and  cases  are  on  record 
who  have  shown  absolute  irregularity  of  the  pulse  for  twenty  or  thirty 
or  more  years. 

The  chief  reason,  clinically,  why  auricular  fibrillation  is  a  burden 
to  the  circulation  is  not  because  the  auricle  contracts  ineffectually  but 
because  the  ventricular  rate  is  high.  The  ventricular  contractions  are 
so  rapid  and  irregular  that  the  circulation  is  badly  disturbed. 

Digitalis  Therapy  of  Auricular  Fibrillation. — There  are  two  methods 
of  treating  auricular  fibrillation.  The  first,  which  is  in  general  the  one 
widely  accepted  and  which  should  be  continued  in  most  cases,  is  by  the 
use  of  digitalis.  By  the  digitalization  of  a  patient,  that  is,  by  the  satura¬ 
tion  with  digitalis,  there  results  a  depression  of  the  conducting  mechanism 
of  the  heart.  The  ventricles  can  no  longer  respond  to  so  many  rapid 
irregular  stimuli  from  the  auricle,  and  the  partial  block  which  is  already 
present  is  increased.  When  the  increase  of  block  has  reached  such  a  point 
that  the  ventricular  rate  is  reduced  from  its  original  120  to  160  down  to 
close  to  a  normal  figure,  70  to  80,  the  circulation  improves  tremendously. 
Improvement  of  the  circulation  is  due  almost  entirely  to  the  more  effectual 
contractions  of  the  heart.  When  the  heart  is  contracting  irregularly  at 
the  rate  of  160,  the  force  of  many  of  the  beats  is  so  slight  that  the  pulsa¬ 
tions  do  not  reach  the  periphery  of  the  body.  Hence  the  contractions 
of  the  heart  are  wasted  and  much  needless  work  is  done.  Particularly 
is  this  injurious  to  the  heart  and  circulation  if  the  myocardium  is  dis¬ 
eased,  as  it  is  in  most  of  the  patients  who  show  auricular  fibrillation.  The 
heart  muscle  becomes  tired  and  a  vicious  circle  is  instituted.  Congestive 
failure  results,  and  unless  the  ventricular  rate  is  cut  down  the  patient 
may  die  of  heart  failure.  By  the  simple  reduction  of  the  heart  rate  from 
150  to  75  a  minute  by  the  use  of  digitalis  in  auricular  fibrillation,  75  beats 
a  minute  are  saved.  The  work  of  the  heart  is  reduced  one-half.  In  the 
course  of  twenty-four  hours  108,000  contractions  of  the  heart  would  take 
place  instead  of  216,000;  there  would  be  a  saving  to  the  heart  of  108,000 
beats  a  day.  This  must  mean  tremendous  rest  for  the  heart,  and  it  is 
that  rest  with  improvement  in  the  force  of  contractions  that  restores  the 
circulation  so  rapidly  and  dramatically  in  patients  with  auricular  fibrilla¬ 
tion  and  congestive  failure,  who  have  been  previously  improperly  treated. 
To  be  sure,  digitalis  also  acts  by  increasing  the  degree  of  systolic  shortening 
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of  the  heart  muscle,  and  so,  often  when  the  pulse  is  normal  and  slow, 
digitalis  has  a  beneficial  effect  in  cardiac  congestive  failure.  This  effect 
would  be  produced  in  auricular  fibrillation  as  well  as  in  normal  rhythm, 
but  without  doubt  the  most  important  benefit  from  digitalis  in  auricular 
fibrillation  is  through  the  rapid  reduction  of  the  ventricular  rate.  And 
also  without  doubt  the  great  reputation  that  digitalis  has  obtained  through¬ 
out  the  world  results  from  its  toxic  effect  on  the  conducting  tissue  and  its 
production  of  heart-block  in  auricular  fibrillation  and  not  from  its  stimu¬ 
lating  effect  on  the  myocardium.  It  is  surprising  to  find  how  few  doctors 
recognize  the  importance  of  this  point  although  Withering  called  attention 
to  it  over  a  century  ago.  The  principle  of  digitalization  has  only  recently 
become  understood  by  any  considerable  percentage  of  practicing  physicians. 

The  principles  of  digitalis  therapy  in  auricular  fibrillation  are  as  fol¬ 
lows:  first,  saturation  of  the  patient  with  the  drug;  second,  maintenance 
of  saturation  as  long  as  necessary.  Saturation  of  the  patient  with  the 
drug  is  dependent  on  several  conditions.  First,  a  drug  of  proper  potency 
is  necessary.  Fortunately  at  present  most  digitalis  preparations  on  the 
market,  if  fresh,  have  been  standardized  and  are  within  reasonable  range 
of  normal  strength.  If,  however,  digitalis  is  used  which  has  been  on  the 
shelves  of  a  country  pharmacy  for  some  years  there  may  be  very  little 
value  left  in  the  drug.  If  in  doubt,  it  is  wise  either  to  have  preparations 
of  digitalis  which  are  to  be  used  standardized  and  fresh,  or  else  to  use 
trade  preparations  which  are  known  to  be  well  standardized.  The  second 
point  in  regard  to  saturation  of  a  patient  with  digitalis  concerns  the  time 
during  which  saturation  can  be  effected.  It  is  no  longer  necessary  to 
wait  one,  two  or  three  weeks  before  the  patient  is  under  the  control  of 
the  drug.  We  now  know  that  we  can  saturate  almost  any  patient  in  the 
course  of  hours,  or  a  day  or  two  at  the  most.  Rarely  is  there  so  much 
urgency  that  saturation  must  be  effected  within  a  few  hours.  If  such  a 
case  is  being  treated  the  large  Eggleston  dosage  is  advisable.  According 
to  the  Eggleston  dosage  the  amount  of  digitalis  necessary  to  saturate  is 
figured  up  according  to  body  weight;  from  0.1  to  0.15  gm.  of  a  potent 
leaf  for  10  pounds  of  body  weight  is  the  standard.  After  calculation  of 
the  total  amount  necessary  for  saturation  by  this  method,  from  one-third 
to  one-half  the  total  amount  is  given  at  once ;  in  six  hours  one-sixth  to  one- 
fourth  more  is  given ;  in  six  more  hours,  one-eighth  of  the  total  dose,  and 
so  on  until  the  patient’s  pulse  rate  has  been  reduced  close  to  normal  limits 
or  until  other  toxic  symptoms  have  appeared,  such  as  nausea  and  vomiting 
or  a  bigeminal  pulse.  The  majority  of  patients  do  not  need  such  rapid 
saturation,  and  in  the  course  of  two  or  three  days  enough  digitalis  may 
be  given  to  control  the  ventricular  rate.  For  example,  3  gr.  (0.2  gm.) 
three  or  four  times  a  day  for  two  or  three  days  will  generally  produce  a 
sufficient  effect  quickly  enough  without  running  quite  so  much  risk  of  the 
production  of  nausea  and  vomiting  in  a  sensitive  person.  It  is  important 
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however  to  judge  the  amount  of  digitalis  by  the  weight  of  the  individual, 
and  we  have  Eggleston  to  thank  for  pointing  out  the  importance  of  this 
point.  Occasionally,  as  a  therapeutic  test  in  a  patient  who  may  not  he 
under  close  control  but  who  is  to  be  seen  in  one  week,  say  in  a  dispensary 
cardiac  clinic,  1%  gr.  (0.1  gm.)  three  or  four  times  a  day  may  he  pre¬ 
scribed.  In  the  course  of  a  week  such  a  patient  will  generally  he  saturated 
and  when  he  returns  to  the  clinic  one  can  decide  whether  or  not  there  has 
been  benefit  from  this  procedure  of  a  rather  slow  saturation. 

In  the  discussion  of  the  digitalis  treatment  of  fibrillation  I  have  spoken 
of  grams  of  the  leaf.  Of  course  cubic  centimeters  of  the  tincture  of  a 
good  digitalis  leaf  may  be  used  instead,  at  ten  times  the  figure  computed 
for  the  dry  leaf.  For  the  infusion  made  from  the  tincture  the  amount 
must  be  still  further  multiplied  by  ten.  An  important  point  should  be 
brought  out  here  regarding  the  use  of  the  tincture.  Very  often  I  have 
seen  the  tincture  prescribed  in  drops  when  minims  were  intended.  We 
know  that  as  a  rule  it  takes  2  to  3  drops  of  the  tincture  of  digitalis  to 
make  1  minim.  Therefore,  unless  this  point  is  recognized  and  sufficient 
dosage  is  ordered  to  make  up  the  minims  planned,  or  unless  a  minim  glass 
is  available,  the  use  of  the  tincture  is  uncertain.  The  measurement  of 
drops  is  rather  cumbersome  and  the  carrying  about  of  the  tincture  of 
digitalis  is  not  so  simple  as  the  carrying  of  the  dry  leaf  in  pill  form,  each 
pill  comprising  1.5  gr.  (0.1  gm.),  a  very  convenient  amount  for  calcula¬ 
tion  and  administration.  It  is  possible  that  the  tincture  of  digitalis  in 
some  patients  may  be  better  absorbed  than  the  dried  leaf,  but  for  some 
years,  at  the  Massachusetts  General  Hospital,  the  dried  leaf  in  pill  form 
has  been  used  without  any  appreciable  difficulty  concerning  absorption. 

Digitalis  may  be  administered  rectally  in  the  same  dosage  as  by  mouth 
if  there  is  vomiting  not  the  result  of  digitalis. 

Another  point  may  be  brought  up  concerning  the  use  of  digitalis  in 
auricular  fibrillation,  and  that  is  the  relative  value  of  the  proprietary 
preparations  and  a  simple  leaf  in  pill  form.  If  the  leaf  is  well  stand¬ 
ardized  there  is  little  need  to  call  on  any  of  the  expensive  proprietary 
preparations.  Eventually,  when  we  have  learned  what  the  important 
active  principles  of  the  digitalis  leaf  are  and  have  a  preparation  containing 
simply  those  principles,  we  can  dispense  with  the  whole  leaf.  Until  that 
time  I  think  the  simplest  procedure  in  the  use  of  digitalis  is  the  use  of 
the  leaf  in  pill  form. 

Rarely  is  it  necessary  to  administer  digitalis  intravenously  or  intra¬ 
muscularly,  or  subcutaneously.  Once  in  a  while  in  an  urgent  case  such 
a  therapeutic  measure  is  advisable.  Under  such  circumstances  a  prepara¬ 
tion  of  digitalis  leaf  at  the  dosage  of  1.5  gr.  (0.1  gm.)  in  solution  in  an 
ampule  may  be  administered  intravenously  at  intervals  far  enough  apart 
so  that  intoxication  will  not  occur  unexpectedly,  symptoms  and  signs  of 
intoxication  to  be  observed  before  the  next  dose  is  due.  Probably  digitalis 
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may  in  this  way  be  given  every  hour  or  two  with  care.  It  is,  however,  not 
more  than  once  in  a  hundred  times  that  I  have  found  it  necessary  to  use 
digitalis  intravenously.  Under  such  circumstances  strophanthin  may  also 
have  a  place,  although  it  probably  does  not  act  in  equivalent  strength  more 
quickly  than  digitalis.  The  dosage  of  1/60  gr.  (1  mg.)  is  rather  danger¬ 
ous  for  ordinary  use;  probably  %  mg.  is  as  much  as  should  be  given  at  a 
time.  In  the  use  of  any  intravenous  preparations  or  in  the  administra¬ 
tion  of  large  amounts  of  digitalis  orally,  care  should  be  taken  that  the 
patient  has  not  already  been  taking  digitalis  in  appreciable  amount. 

The  second  main  principle  in  digitalis  therapy  is  the  maintenance 
of  digitalization  when  it  is  indicated,  and  in  the  treatment  of  auricular 
fibrillation,  when  it  has  been  decided  not  to  try  the  effect  of  quinidin 
sulphate,  such  a  procedure  is  almost  invariably  necessary.  After  satura¬ 
tion  with  digitalis,  when  the  ventricular  rate  has  been  reduced  to  about 
normal,  this  rate  may  be  maintained  for  days,  weeks,  months  or 
years  by  proper  rationing  with  digitalis.  As  a  rule,  it  has  been  found 
that  if  as  much  digitalis  is  given  every  day  as  is  excreted,  this  equilibrium 
can  be  maintained.  Pardee  and  others  have  found  that  about  0.1  gm. 
of  digitalis  is  excreted  by  the  average  adult  every  day.  Therefore,  the 
administration  of  this  amount  1%  gr.  (0.1  gm.)  every  day  for  years  will 
maintain  a  good  pulse  rate  for  this  length  of  time.  Occasionally,  indi¬ 
vidual  patients  will  find  that  this  amount  is  too  much,  that  is,  they  will 
become  toxic  when  using  it.  If  so,  they  may  occasionally  omit  the 
digitalis  for  a  day,  or  take  it  every  other  day.  Also,  occasionally  patients 
will  be  found  who  do  not  get  enough  digitalis  in  this  way  to  maintain 
saturation.  Such  patients  will  need  an  occasional  extra  pill,  sometimes 
as  much  as  two  pills  a  day.  The  various  other  members  of  the  so-called 
digitalis  group,  strophanthus,  squill,  apocynum  and  convallaria,  have 
been  shown  to  be  inferior  to  digitalis  in  cardiac  therapy.  Therefore  these 
preparations  need  not  concern  us  further. 

Too  much  emphasis  cannot  be  laid  on  the  two  chief  principles  of  digi¬ 
talis  therapy:  the  proper  digitalization  of  a  patient  with  auricular  fibrilla¬ 
tion  and  the  maintenance  of  that  digitalization. 

Quinidin  Therapy  of  Auricular  Fibrillation. — How  we  come  to  the 
other  and  more  recent  method  for  the  treatment  of  auricular  fibrillation, 
namely,  by  the  administration  of  quinidin  sulphate  in  the  attempt  to 
abolish  this  abnormal  rhythm.  For  many  years  certain  physicians  on 
the  Continent,  particularly,  had  found  that  quinin  combined  with  digitalis, 
or  given  alone,  seemed  to  act  beneficially  at  times  on  the  heart,  but  no 
analysis  was  ever  made  of  this  beneficial  effect.  In  1914,  Wenckebach 
reported  that  in  2  cases  of  auricular  fibrillation  he  had  succeeded  in 
restoring  normal  rhythm  by  quinidin.  The  first  case  which  called  his 
attention  to  the  possibility  of  the  use  of  the  drug  for  this  purpose  was  a 
Dutchman  who  had  spent  some  time  in  the  tropics,  where  he  had  acquired 
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malaria.  In  addition  to  malaria  he  suffered  from  paroxysms  of  auricular 
fibrillation.  He  discovered  himself  that  when  he  took  quinin,  given  for 
his  malaria,  he  secured  relief  from  the  paroxysms  of  auricular  fibrillation. 
This  discovery  he  reported  to  Wenckebach  and  Wenckebach  was  discerning 
enough  to  appreciate  its  significance.  Following  this  finding  various  other 
alkaloids  of  cinchona  bark  were  tried  to  determine  their  effect  on  auricular 
fibrillation.  It  was  discovered  in  this  way  that  quinidin  sulphate  acted 
much  better  than  quinin  or  any  of  the  other  alkaloids  from  this  bark  in 
abolishing  auricular  fibrillation,  and  reports  of  clinical  investigation  with 
quinidin  have  become  more  and  more  frequent  from  all  over  the  world. 
From  one-half  to  two-thirds  of  all  the  patients  with  absolute  irregularity 
of  the  pulse  have  had  a  restoration  to  normal  rhythm,  but  in  a  certain 
considerable  percentage  of  these  cases  fibrillation  has  recurred. 

At  the  same  time  that  quinidin  sulphate  was  being  introduced  clin¬ 
ically  Thomas  Lewis  was  experimenting  on  the  mechanism  of  auricular 
fibrillation  and  auricular  flutter.  He  has  shown  in  the  past  two  or  three 
years  of  work  on  animals  and  man  that  the  mechanisms  of  auricular  flutter 
and  fibrillation  are  closely  allied  and  that  auricular  fibrillation  does  not 
consist,  as  previously  believed,  in  the  simultaneous  and  dissociated  activity 
of  many  different  parts  of  the  auricular  musculature.  Instead  he  has 
shown  that  auricular  fibrillation  is  the  result  of  a  very  rapid  circus  move¬ 
ment  of  a  wave  of  contraction  around  the  great  veins.  As  has  already  been 
stated  in  the  discussion  of  auricular  flutter,  the  circus  movement  of 
auricular  fibrillation  travels  at  a  faster  speed  than  that  of  flutter.  The 
action  of  quinidin  is  to  put  an  end  to  this  circus  movement  with  a  return 
of  function  of  the  normal  pacemaker  of  the  heart,  namely,  the  sino- 
auricular  node. 

One  of  the  aims  of  investigation  during  the  past  year  or  two  has  been 
to  determine  what  type  of  case  of  auricular  fibrillation  is  best  treated  with 
quinidin.  Quinidin  therapy,  besides  failing  in  a  certain  percentage  of 
patients,  also  is  not  without  danger,  the  chief  danger  consisting  of  the 
production  of  embolism  upon  the  reestablishment  of  normal  rhythm.  In 
auricular  fibrillation  there  is  a  tendency  to  stagnation  in  the  auricles ;  this 
stagnation  sometimes  results  in  thrombosis,  particularly  in  the  auricular 
appendages.  Upon  the  resumption  of  a  regular  contraction  of  the  auricles 
some  of  this  thrombus  may  be  pumped  out  into  the  circulation  and  result 
in  embolism,  which  may  kill  the  patient.  Therefore,  in  the  selection  of 
cases  of  auricular  fibrillation  for  quinidin  therapy  care  should  be  exercised 
to  pick  out  those  patients  in  whom  there  is  little  likelihood  of  auricular 
thrombus.  Such  patients  are  those  that  have  had  auricular  fibrillation 
for  a  relatively  short  time,  that  is  for  weeks  or  months,  or  at  the  most  a 
year  or  two,  those  cases  of  fibrillation  which  have  not  had  congestive 
failure  of  any  appreciable  degree  past  or  present  (for  in  cases  with  failure 
the  circulation,  being  more  sluggish,  is  apt  to  favor  thrombus  formation 


AURICULAE  FIBRILLATION 


307 


in  the  auricles),  and  those  cases  with  auricular  fibrillation  and  well-marked 
mitral  stenosis  (for  in  mitral  stenosis  there  is  apt  to  be  auricular  throm¬ 
bosis).  Fortunately  the  very  cases  in  whom  there  is  the  least  danger  of 
embolism  are  the  cases  that  respond  best  to  quinidin  sulphate  in  the  res¬ 
toration  of  normal  rhythm  and  in  the  maintenance  of  this  normal  rhythm. 
About  one-third  of  all  the  cases  of  auricular  fibrillation  are  favorably 
influenced  by  quinidin  and  that  third  consists  chiefly  of  patients  with 
paroxysmal  or  recent  auricular  fibrillation  without  failure  or  mitral 
stenosis.  It  is  of  little  avail  to  restore  normal  rhythm  if  within  a  day 
or  two  or  a  week  or  two  there  is  a  relapse  to  auricular  fibrillation;  the 
very  patient  where  there  is  the  most  danger  of  embolism  and  who  responds 
to  the  drug  usually  with  more  difficulty  in  the  first  place  is  more  apt  to 
relapse  quickly. 

There  is  then  a  definite  place  for  quinidin  therapy  in  the  treatment  of 
heart  disease,  but  this  treatment  must  be  limited  to  the  third  of  the  group 
of  patients  with  auricular  fibrillation  described  above,  possibly  also  to 
some  cases  with  auricular  flutter  and  paroxysmal  tachycardia,  and  perhaps 
to  some  with  premature  beats. 

Another  danger  with  quinidin  therapy  that  is  easily  averted  and  very 
unlikely  to  occur  is  due  to  individual  idiosyncrasy  to  the  drug.  Rarely 
one  meets  patients  who  are  hypersensitive  to  quinin;  such  patients  are 
equally  hypersensitive  to  quinidin.  All  patients  should  be  tried  out  with 
small  doses  of  the  drug  before  giving  the  larger  doses  necessary  to  restore 
normal  rhythm.  The  toxic  effects  of  quinidin  are  exactly  those  of  quinin, 
ringing  in  the  ears,  nausea,  headache,  and,  if  extreme,  respiratory 
paralysis. 

A  practical  method  for  the  administration  of  quinidin  sulphate  is  as 
follows:  On  the  first  day  test  doses  of  3  gr.  (0.2  gm.)  each  are  given 
at  two  or  three-hour  intervals,  say  at  2  P.  M.  and  4  P.  M.  The  drug  may 
be  given  either  in  capsule  or  tablet  form.  I  have  had  equally  good  results 
with  both  methods.  These  initial  small  doses  are  given  to  test  the  sensi¬ 
tiveness  of  the  individual  to  the  drug.  The  following  day,  provided  there 
has  been  no  toxic  effect  from  the  quinidin,  the  administration  begins  in 
larger  dosage:  6  gr.  (0.4  gm.)  are  given  every  two  hours  for  five  doses, 
say  at  8  and  10  A.  M.,  12  M.,  and  2  and  4  P.  M.  On  each  occasion, 
before  the  next  dose  is  due  the  patient  should  be  examined  to  determine 
whether  or  not  there  are  toxic  symptoms,  or  whether  normal  rhythm  has 
been  restored.  If  either  condition  is  found,  the  drug  should  be  discon¬ 
tinued  for  the  rest  of  the  day  at  any  rate.  These  large  doses  of  quinidin 
sulphate,  that  is,  2  gm.  or  30  gr.  a  day,  may  be  continued  for  several  days 
even  up  to  a  week  or  ten  days.1  Sometimes  four  and  five  to  six  or  eight 
days  pass  by  before  the  pulse  returns  to  normal.  Most  of  the  successful 

1  In  a  few  patients,  after  failure  to  control  fibrillation,  a  second  course  of  quinidin, 
with  doses  as  high  as  60  grains  a  day  for  a  few  days,  has  geen  given. 
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cases,  however,  are  restored  to  normal  within  the  first  two  or  three  days, 
and  some  of  my  cases  at  the  Massachusetts  General  Hospital  have  returned 
to  normal  after  one  or  two  or  three  doses  on  the  first  day. 

Finally,  comes  the  question  of  the  rationing  of  cases  with  quinidin 
after  restoration  of  normal  rhythm  to  prevent  the  occurrence  of  paroxysmal 
or  permanent  fibrillation.  There  is  no  doubt  that  quinidin  sulphate  in 
daily  rations  of  3,  6,  9  or  12  gr.  (0.2  to  0.8  gm.)  is  effective  in  abolishing 
or  diminishing  in  number,  and  shortening  in  duration,  paroxysms  of 
auricular  fibrillation.  There  is,  however,  doubt  as  to  whether  it  is  wise 
to  ration  every  case  after  restoration  of  normal  rhythm.  I  believe  one 
must  experiment  in  individual  cases.  Some  patients  of  mine  have  had 
normal  rhythm  now  for  a  year  or  more  and  have  not  needed  to  take  any 
quinidin  since  their  auricular  fibrillation  was  abolished.  Other  patients 
have  relapsed  and  on  the  restoration  to  normal  rhythm  a  second  time 
have  done  better  on  daily  rations.  There  does  not  seem  to  be  any  in¬ 
jurious  effect  from  long  continued  use  of  the  quinidin  daily  in  small 
doses,  regarded  as  rations.  The  great  subjective  relief  from  the  palpita¬ 
tion  occasioned  in  some  patients  by  auricular  fibrillation  is  an  important 
reason  in  itself  for  the  use  of  quinidin. 


HEART-BLOCK 

Heart-block  may  be  one  of  three  types:  sino-auricular,  which  has 
already  been  discussed  under  sinus  arhythmia ;  auriculoventricular,  which 
will  be  discussed  in  the  present  section ;  and  intraventricular,  which  will 
also  be  discussed. 

Auriculoventricular  heart-block  consists  of  retardation  of  the  conduc¬ 
tion  of  the  stimulus  for  the  heart  beat  from  auricles  to  ventricles.  It  may 
be  of  any  grade  from  the  slightest  delay  in  conduction,  as  shown  electro- 
cardiographically  by  a  long  P-R  interval  or  on  the  jugular  pulse  tracing 
by  a  long  arc  interval,  up  to  complete  heart-block  with  a  slow  ventricular 
rate  of  25  or  30.  The  cause  of  the  high-grade  auriculoventricular  heart- 
block  is  almost  invariably  arteriosclerosis  of  the  coronaries;  occasionally 
syphilis  or  rheumatic  heart  disease  will  be  the  factor. 

Intraventricular  block  of  all  grades  is  of  more  serious  significance  than 
auriculoventricular  heart-block.  For  its  discovery  the  electrocardiogram 
is  essential.  It  also  is  almost  invariably  produced  by  arteriosclerosis; 
rarely  syphilis  or  rheumatism  may  be  a  factor. 

The  lesser  grades  of  auriculoventricular  heart-block,  especially  the 
slightest  grades,  are  most  frequently  produced  in  the  clinic  at  large  by 
digitalis,  and  in  the  study  of  the  cause  of  heart-block  in  any  given  case 
great  attention  must  be  paid  to  the  question  of  the  quantity  of  digitalis 
administered  and  to  the  susceptibility  of  the  individual  patient  to  the 
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drug.  In  this  the  study  of  the  T  wave  of  the  electrocardiogram  helps  us 
a  good  deal,  for  the  T  wave  is  influenced  by  digitalis  even  sooner  than 
the  P-R  interval,  which  is  the  conduction  time  between  auricles  and 
ventricles.  If  the  T  wave  is  flattened  or  inverted  we  can  feel  fairly  sure, 
in  a  given  case,  that  the  digitalis  administered  is  responsible  for  some 
at  least  of  the  block  present.  Very  rarely  can  digitalis  produce  temporary 
intraventricular  block. 

With  a  high-grade  auriculoventricular  block,  partial  or  complete,  there 
tend  to  be  in  some  patients  spells  of  faintness  or  even  syncope,  and,  if 
long  continued,  epileptiform  convulsions.  The  association  of  such  spells 
with  heart-block  is  called  the  Stokes-Adams  syndrome.  The  spell  is  noth¬ 
ing  more  nor  less  than  a  condition  of  cerebral  anemia  resulting  from  the 
temporary  asystole  of  the  heart  due  to  the  high-grade  block. 

Treatment. — The  treatment  of  heart-block  is  of  two  types :  first, 
etiological,  and  second,  symptomatic.  If  we  know  the  cause  we  should 
so  far  as  possible  try  to  remove  it.  For  example,  if  we  are  quite  sure 
that  digitalis  has  produced  the  block  we  should  omit  the  digitalis  if  there 
is  not  a  clear  indication  for  continuing  the  drug  in  the  presence  of  con¬ 
gestive  failure.  If  syphilis  is  found  to  be  the  cause  of  the  block,  antiluetic 
treatment  is  indicated  and  occasionally  cases  have  been  seen  and  sometimes 
reported  showing  the  striking  cure  of  even  high-grade  heart-block  under 
such  conditions.  But  since  arteriosclerosis  is  the  cause  in  most  patients 
who  show  well-marked  auriculoventricular  block  and  intraventricular  block 
very  little  can  be  accomplished  in  the  treatment  of  the  cause.  Until  we 
can  cure  arteriosclerosis  most  cases  of  high  grade  heart-block,  whether 
auriculoventricular  or  intraventricular,  will  resist  all  our  attempts. 

Symptomatically  heart-block  can  be  helped  occasionally,  but  very 
rarely  does  heart-block  produce  symptoms.  There  may  be  coincident 
angina  pectoris  or  congestive  failure,  but  such  conditions  are  not  the  resul^ 
of  the  heart-block  and  so  do  not  enter  into  the  present  discussion.  Rarely, 
however,  as  I  have  already  said,  high-grade  auriculoventricular  block  may 
be  associated  with  the  Stokes-Adams  syndrome,  and  in  the  treatment  of 
a  given  attack  of  Stokes-Adams  syndrome  such  drugs  as  depress  vagal 
action  or  stimulate  sympathetic  action  are  indicated ;  for  example,  adrena¬ 
lin,  atropin  sulphate,  amyl  nitrite  inhalations,  ammonia,  caffein  and 
other  stimulants.  There  is  no  one  single  therapeutic  measure  which  is 
always  effective  under  such  conditions  and  it  is  worth  while  in  emergen¬ 
cies  to  try  one  after  the  other.  Since  the  syndrome  is  apparently  the  result 
frequently  of  vagal  inhibition  of  conduction  or  impaired  conduction,  the 
first  remedies  ordinarily  tried  would  consist  of  drugs  to  paralyze  the 
vagus.  Often  the  attacks  are  so  transient,  however,  that  there  is  no  time 
to  give  any  remedy  before  the  attack  is  over.  To  avert  attacks  various 
therapeutic  measures  have  been  devised.  The  occasional  use  of  nitrites  or 
of  atropin  or  belladonna  is  unsuccessful  in  most  cases.  Thyroid  extract  in 
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daily  doses  (gr.  i  to  vi)  seems  to  help  in  some  cases  and  tends  to  maintain 
a  high  ventricular  rate  and  so  improve  the  circulation  in  patients  with 
high-grade  block,  either  partial  or  complete.  Barium  chlorid  has  also  been 
used  to  stimulate  ventricular  activity  and  so  to  prevent  the  Stokes-Adams 
syndrome. 


PULSUS  ALTERNANS 

Pulsus  alternans  is  one  of  the  most  important  and  serious  of  all  dis¬ 
orders  of  the  heart  heat.  It  is  a  sign  of  an  exhausted  myocardium.  It 
consists  of  regular  alternation  in  force  of  the  heart  beats  and  can  he 
detected,  as  a  rule,  only  by  examination  of  the  arterial  pulse,  best  either  at 
the  elbow  by  the  use  of  the  sphygmomanometer  or  at  the  wrist  by  the 
sphygmograph.  Rarely  can  alternation  be  detected  easily  by  the  fingers 
palpating  the  radial  pulse.  .  If  it  is  found  in  this  way  it  is  of  high  grade. 
The  simplest  method  is  that  with  the  use  of  the  sphygmomanometer.  In 
such  an  examination  it  is  discovered  that  alternate  beats  which  occur  per¬ 
fectly  regularly  in  time  have  a  pressure  from  2  to  3  up  to  10,  20  or 
even  30  mm.  below  that  of  the  preceding  beats;  that  is,  the  pulse  rate 
can  be  halved  when  the  pressure  in  the  cuff  is  raised  to  a  certain  level. 
The  mechanism  of  the  production  of  pulsus  alternans  consists  probably 
in  partial  asystole  of  the  heart  muscle,  that  is,  due  to  improper  circulation 
or  to  intoxication  or  fatigue  the  refractory  period  of  certain  heart  muscle 
fibers  is  prolonged  to  such  a  degree  that  they  cannot  contract  with  every 
stimulus.  Therefore,  during  alternate  heart  beats  some  of  the  muscle 
fibers  are  lying  idle  recovering  sufficient  reserve  to  contract  with  every 
other  stimulus. 

Pulsus  alternans  is  found  particularly  in  patients  who  show  hyper¬ 
tension  and  myocardial  weakness.  Hypertensive  and  arteriosclerotic 
heart  disease  are  the  conditions  most  often  showing  pulsus  alternans. 
Occasionally  any  type  of  heart  disease,  however,  will  show  the  condition 
provided  the  heart  muscle  is  weak  enough.  The  presence  of  absolute 
arhythmia,  in  auricular  fibrillation,  prevents  one  from  discovering  the 
condition  of  the  heart  that  would  produce  pulsus  alternans,  for,  of  course, 
pulsus  alternans  cannot  be  diagnosed  when  auricular  fibrillation  is  present. 
Premature  contractions,  however,  are  often  very  helpful  in  revealing  the 
presence  of  pulsus  alternans,  for  following  premature  contractions  there 
is  a  tendency  for  pulsus  alternans  to  develop  for  a  few  beats  in  the  border¬ 
line  cases.  Even  this  degree  of  alternation  of  the  pulse  is  important  and 
shows  myocardial  exhaustion. 

Generally  speaking,  the  finding  of  pulsus  alternans  entails  a  poor 
prognosis  and  most  patients  showing  it  have  shortened  lives.  Usually 
ihe  patient  dies  within  a  year  or  two  of  the  discovery  of  the  alternation. 
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Rarely,  with  great  care,  a  patient  may  live  for  even  five  or  six  years  after 
the  discovery  of  the  condition. 

There  is  one  occasion  when  pulsus  alternans  is  not  of  serious  omen 
and  that  is  during  paroxysmal  tachycardia,  when  after  hours  or  days  the 
heart  muscle  becomes  fatigued  and  shows  temporary  alternation  of  the 
pulse. 

Treatment. — The  treatment  of  pulsus  alternans  consists  simply  in  the 
treatment  of  the  myocardial  exhaustion.  Rest  is  the  first  essential  and 
usually  absolute  rest  in  bed  is  indicated  for  days,  weeks  or  months  as 
long  as  the  myocardial  exhaustion  persists.  Digitalis  is  indicated  gen¬ 
erally,  and  should  be  given  at  least  a  therapeutic  trial  in  most  cases.  It 
used  to  be  believed  that  digitalis  was  contra-indicated  in  pulsus  alternans ; 
this  idea  is  no  longer  held  by  those  who  have  investigated  the  condition. 
Jean  Heitz  and  some  of  his  associates  have  found  that  some  of  the 
patients  who  show  pulsus  alternans  show  also  nitrogen  retention  in 
nephritis  with  hypertension.  It  is  quite  possible  that  poisoning  resulting 
from  renal  insufficiency  is  a  factor  in  a  number  of  cases  and  the  treatment 
of  nephritis  as  well  as  the  treatment  of  the  cardiac  weakness  should  be 
carried  on. 


CHAPTER  XIV 


CARDIAC  NEUROSES 
James  B.  Herrick 

There  are  numerous  patients  in  whom  cardiac  symptoms  appear  when 
there  is  no  evidence  of  organic  change  and  where  the  condition  seems 
to  he  due  to  a  nervous  disturbance.  These  cases  are  loosely  spoken  of  as 
“cardiac  neuroses.”  Some  are  instances  of  what  might  be  called  a  cardio- 
phobia,  a  fear  of  heart  disease.  This  centering  of  the  thought  of  the 
patient  on  the  heart  may  have  its  origin  in  some  case  of  heart  disease 
in  the  family,  there  being  an  element  of  imitation,  or  may  have  been 
aroused  when  some  doctor  asked  questions  pointing  to  heart  disease  or 
mentioned  a  rapid  pulse  or  a  skipped  beat.  A  neurotic  individual  may 
under  these  circumstances  easily  imagine  symptoms,  or  unconsciously 
exaggerate  slight  disturbances  and  become  the  victim  of  a  cardiac  neu¬ 
rosis.  The  psychic  element  here  plays  the  leading  part.  Overwork, 
worry,  anxiety,  anemia,  alimentary  disturbances  may  all  be  contributing 
factors. 

The  discussion  of  the  treatment  of  such  a  condition  would  be  the  dis¬ 
cussion  of  the  treatment  of  the  nervous  state  rather  than  the  cardiac.  It 
involves  reassurance  and  encouragement,  attention  to  diet  and  exercise, 
relief  from  overwork,  and  all  that  goes  with  the  treatment  of  psychasthenia 
or  neurasthenia.  In  its  exaggerated  form  the  cardiac  neurosis  is  seen 
in  the  so-called  irritable  heart.  Under  this  head  more  will  be  said  as 
to  symptoms  and  management. 


THE  IRRITABLE  HEART 

In  spite  of  the  study  of  many  thousands  of  cases  in  the  armies  of  all 
the  belligerents  in  the  late  World  War,  the  results  of  which  studies  are 
embodied  in  hundreds  of  articles  in  many  languages,  there  has  not  come 
forth  any  simple,  satisfying  explanation  of  the  peculiar  syndrome  known 
as  “irritable  heart.”  In  fact  there  is  no  agreement  as  to  the  name  that 
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should  be  attached  to  this  group  of  symptoms.  DaCosta  who  gave  the 
first  accurate  description  of  the  condition  called  it  the  irritable  heart  of 
soldiers,  which  term  has  sometimes  been  abbreviated  to  “soldier’s  heart.” 
But  because  the  same  condition  is  seen  in  civil  practice  the  term  “irritable 
heart”  seems  preferable.  Other  names  are  cardiac  neurosis,  effort  syn¬ 
drome,  neurocirculatory  asthenia,  cardiac  instability,  vagasthenia.  Mac¬ 
kenzie  at  one  time  called  it  the  “X”  disease,  a  name  still  not  unappro¬ 
priate  as  admitting  frankly  that  its  real  nature  is  unknown. 

The  patients  may  be  children  or  adults.  Generally  they  are  young 
adults.  In  civil  life  the  two  sexes  are  fairly  equally  represented.  Under 
physical  or  emotional  strain  that  would  be  tolerated  by  a  normal  indi¬ 
vidual,  there  are  subjective  complaints  of  fatigue,  palpitation,  dyspnea, 
pain  in  the  chest,  dizziness.  The  patient  is  seen  to  be  apprehensive, 
trembling,  breathing  rapidly.  The  pulse  is  rapid,  the  palms  of  the  hands 
wet  with  sweat.  No  evidence  of  organic  disease  of  the  heart  or  of  any 
other  organ  can  be  made  out.  Thus  by  a  process  of  exclusion  the  trouble 
is  relegated  to  the  class  of  functional  affections,  a  neurosis,  a  classification 
that,  as  Wenckebach  justly  remarks,  serves  as  a  waste-basket  into  which 
we  dump  those  diseases  or  disordered  states  concerning  which  our  knowl¬ 
edge  is  still  vague  and  obscure.  We  do  not  clarify  our  knowledge  much 
by  trying  to  explain  it  on  the  basis  of  endocrine  disturbances,  an  explana¬ 
tion  that  is  largely  fanciful  and  lacking  in  scientific  proof  of  its  accuracy. 
Nor  has  any  convincing  demonstration  been  made  as  to  perverted  metab¬ 
olism  or  as  to  the  exact  alterations  in  the  workings  of  the  nervous  system, 
especially  the  vagus  and  the  sympathetics,  though  vagal  weakness  or  sym¬ 
pathetic  hyperexcitability  are  referred  to  by  certain  writers  as  probable 
underlying  factors.  No  worthy  pathologic  anatomy  of  this  condition 
has  been  described.  One  is  forced,  therefore,  to  consider  it  from  its 
clinical  manifestations  alone — a  syndrome  or  symptom-complex  rather 
than  a  clinical  entity  or  a  true  disease — and  to  recognize  it  on  the  basis  of 
the  preceding  history,  the  present  subjective  symptoms  and  the  objective 
findings. 

The  cases  for  which  an  underlying  organic  lesion  can  reasonably  be 
assigned  as  a  cause  are  by  nearly  unanimous  consent  excluded  from  this 
category.  Such  are  the  cases  in  which  an  active  tuberculosis  can  be 
made  out,  a  myocarditis  or  valvular  disease,  or  exophthalmic  goiter.  The 
irritable  heart  in  these  instances  is  regarded  merely  as  secondary  to,  or 
symptomatic  of,  the  organic  trouble. 

Two  groups  are  generally  recognized  by  writers,  one  a  so-called  con¬ 
stitutional  group,  the  other  the  infectious.  Not  a  few  cases,  however, 
fail  to  fit  into  either  one  of  these  classes.  By  the  constitutional  type  is 
meant  the  one  in  which  from  childhood,  often  clearly  by  inheritance,  there 
have  been  neurotic  manifestations.  The  child  has  been  delicate,  perhaps 
an  only  child — the  neighbors  often  say  a  “spoiled  child” — solitary,  shy, 
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sensitive  to  criticism,  perhaps  an  unusually  good  child  who  has  not  con¬ 
tracted  the  wild  habits  of  the  sophisticated  worldly-wise  had  hoy,  a  child 
little  inclined  to  vigorous  athletic  sports,  to  rough-housing  and  mingling 
with  his  fellows,  one  who  is  nervous,  easily  fatigued  by  exercise  or  by 
school  work,  and  who  in  consequence  has  been  anxiously  watched  over 
or  petted  by  parents,  conscientiously  coached  by  teachers,  but  who  is  always 
a  little  weak  physically  and  nervously,  a  little  behind,  an  onlooker  rather 
than  an  active  participant  in  a  normal  child’s  life. 

Some  psychic  insult,  some  great  emotional  strain,  a  sudden  cardiac 
death  in  the  family,  a  love  affair,  or  some  unusually  severe  physical  or 
mental  effort  precipitates  the  attack  with  the  symptoms  just  enumerated. 
War  is  the  great  and  overwhelming  cause  that  makes  manifest  this  latent 
tendency  in  large  groups  at  the  same  time.  The  condition  then  becomes, 
as  it  were,  pandemic. 

In  the  second  group,  past  infections,  particularly  rheumatism,  seem 
to  have  laid  the  foundation  for  the  later  neurocardiac  outbreak.  Many 
place  great  stress  on  this  feature;  others  feel  that  the  proof  of  the  con¬ 
nection  between  an  infection  of  years  before  and  the  present  attack  is  not 
conclusivly  shown.  All  agree  that  an  acute  infection  such  as  rheu¬ 
matism,  chorea,  pneumonia,  influenza  or  trench  fever  is  apt  to  be  fol¬ 
lowed  in  one  of  this  type  by  the  syndrome  of  cardiac  instability.  DaCosta 
in  his  original  article  emphasized  the  fact  that  the  irritable  heart  was 
prone  to  follow  fevers  and  diarrhea,  the  diseases  especially  prevalent  in 
the  Civil  War.  These  cases  following  infection,  though  they  might  be 
regarded  as  symptomatic,  are  generally  classed  with  this  group.  A  field 
is  opened  here  whenever  pathologic  material  is  available,  for  study  of  the 
hearts  of  such  patients  especially  for  myocardial  and  nerve  changes.  There 
may  possibly  be  some  definite  lesion  or  lesions,  such  as  those  described 
by  Aschoff  and  others  in  rheumatism,  that  will  enable  us  to  place  in  a 
group  by  themselves  some  of  these  cases  of  irritable  heart  following  hard 
Upon  the  acute  infections. 

In  order  that  the  aims  and  rationale  of  treatment  may  be  more  clearly 
understood  a  brief  sketch  of  the  chief  clinical  features  is  added.  Detailed 
descriptions  may  be  found  in  the  more  elaborate  articles,  references  to  a 
few  of  which  are  given  in  the  references. 

Symptoms. — The  commonest  symptoms  are  pain,  dyspnea,  dizziness, 
palpitation,  precordial  tenderness,  fainting.  The  pain  which  Hume  found 
in  76  per  cent  of  his  series  is  referred  to  the  chest,  generally  the  left  side ; 
the  patient  usually  says  “in  the  heart.”  It  is  variously  described  as  stick¬ 
ing,  darting,  aching.  It  rarely  has  the  constricting  character  of  a  true 
angina  though  occasional  radiation  to  the  shoulder  or  arm  may  suggest 
such  condition.  The  sensitiveness  of  the  skin  which  is  frequently  found 
on  examination  may  be  remarked  by  the  patient  even  before  its  discovery 
by  the  physician  in  the  routine  of , examination. 
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Shortness  of  breath  is  described  by  nearly  all.  The  patient  often  takes 
a  deep  sighing  breath  and  calls  attention  to  it  as  an  illustration  of  the 
dyspnea.  Under  excitement  the  breathing  may  go  to  50  or  60  per  minute. 
With  attention  distracted  from  the  heart  to  other  things  the  breathing  may 
drop  to  normal  or  may  even  be  normal  when  some  physical  effort  is  made. 
In  most  instances  it  will  be  found  that  the  supposed  dyspnea  is  really 
tachypnea. 

Dizziness  is  common.  A  patient  may  faint.  Palpitation  is  usually 
very  distressing.  He  complains  of  becoming  tired,  of  lacking  endurance. 
This  has  often  necessitated  the  giving  up  of  school,  foregoing  athletics, 
changing  to  a  lighter  occupation.  Sleep  is  often  poor,  disturbed  by  dreams. 
He  is  unable  to  concentrate  mentally.  There  is  an  admission  of  nervous¬ 
ness,  introspection,  fear  of  weak  heart  or  sudden  death.  He  calls  atten¬ 
tion  to  his  trembling,  to  his  sweating  palms. 

When  such  an  individual  is  stripped  for  examination  he  is  usually 
found  to  be  flabby-muscled,  his  face  pale  or  perhaps  flushed,  the  vessels  of 
the  neck  pulsating  forcibly,  the  body  shaking,  the  sweat  trickling  from 
the  axillas,  and  the  palms  of  the  hands  wet  and  cold.  He  is  evidently 
anxious  and  apprehensive,  the  voice  trembles,  he  complains  of  pain  in 
the  left  chest.  The  heart  beats  rapidly,  perhaps  150  per  minute  during 
the  examination,  but  may  quickly  drop  to  90  or  100  as  the  ordeal  is  at  an 
end.  The  apex  impulse  is  diffuse  with  often  a  hint  of  a  thrill.  There  is 
often  a  systolic  whiff  at  the  apex  or  a  suggestion  of  a  presystolic  murmur, 
reminding  one  of  mitral  stenosis.  There  may  be  a  splitting  of  the  tone. 
Epigastric  pulsation  may  be  marked.  The  blood-pressure  is  apt  to  be  a 
little  above  normal.  The  hopping  test  causes  the  heart’s  rate  and  the 
pressure  to  increase  rapidly,  but  in  all  except  the  severer  cases,  after 
two  or  three  minutes  the  pulse  and  the  blood-pressure  drop  to  the  points 
noted  before  the  test.  One  fact  generally  impresses  the  examiner,  the 
small  amount  of  physical  variation  from  the  normal  compared  with  the 
numerous  and  marked  symptoms. 

Diagnosis. — The  examiner  before  concluding  that  he  is  dealing  with 
the  effort  syndrome  pure  and  simple  must  exclude  organic  heart  disease 
by  the  ordinary  routine  of  physical  examination.  The  systolic  murmur 
should  not  be  regarded  as  evidence  of  a  mitral  lesion  unless  the  heart  is 
enlarged,  the  pulmonic  closure  clearly  accentuated  and  the  exercise  test 
poorly  tolerated. 

The  X-ray  may  be  of  help  in  determining  the  size  and  shape  of  the 
heart.  The  electrocardiograph  is  of  comparatively  little  help  in  this  group 
of  cases,  though  it  may  exceptionally  detect  some  unsuspected  flutter  or 
other  anomaly  of  conduction,  more  clearly  establish  the  extrasystolic  char¬ 
acter  of  an  irregularity  or  make  plainer  a  respiratory  sinus  arhythmia  or 
a  paroxysmal  tachycardia. 

Tuberculosis,  suggested  by  the  fatigue1,  rapid  heart  action,  flushed 
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face,  sweating  and  dyspnea,  is  by  no  means  easy  to  eliminate.  Careful 
examination  of  the  chest,  with  the  help  of  the  X-ray,  the  search  for  bacilli 
in  the  sputum,  temperature  records,  particularly  after  exercise,  tuberculin 
tests,  are  all  helpful.  Suggestive  facts  in  the  past  history  should  also 
be  sought  for,  such  as  the  history  of  previous  pleurisy,  joint  inflammation 
or  other  possible  tuberculous  process. 

The  close  resemblance  of  the  irritable  heart  to  hyperthyroidism  has 
undoubtedly  led  to  confusion  of  the  two  conditions.  Some,  in  fact,  regard 
thyroid  overactivity  as  the  underlying  cause  of  both  conditions,  a  belief 
not  held  by  many  who  have  studied  large  groups  of  patients  with  irritable 
heart.  In  this  latter  condition  the  thyroid  is  rarely  much  enlarged, 
exophthalmos  is  seldom  seen,  the  tremor  is  coarse  and  is  more  of  a  shaking 
than  a  tremor,  and  the  heart  is  of  normal  size.  The  pulse  in  sleep  and 
in  the  recumbent  posture  becomes  slower  than  in  exophthalmic  goiter, 
that  is,  it  is  not  so  persistently  rapid  no  matter  what  the  position  of  the 
body.  Dyspnea  and  pain  in  the  cardiac  region  are  much  more  striking 
features.  The  metabolic  rate  is  usually  about  normal.  The  patients 
with  these  two  disease  conditions  are  psychologically  different.  Peabody 
has  well  called  attention  to  the  fact  that  the  hyperthyroid  case  is  char¬ 
acterized  by  nervous  activity,  restlessness,  physical  and  mental  energy  ; 
he  has  to  be  held  back,  he  rebels  against  the  rest  cure.  The  patient  with 
the  irritable  heart  is  in  a  state  of  mental  inertia,  is  desirous  of  evading 
even  the  strain  of  normal  life ;  he  has  to  be  urged  forward,  he  welcomes 
the  suggestion  of  treatment  by  rest. 

A  fact  not  to  be  forgotten  is  that  a  patient  may  have  a  genuine  organic 
disease  of  the  heart  such  as  a  myocardial  or  a  valvular  lesion  with  neu¬ 
rotic  symptoms  added.  This  is  frequently  seen  in  patients  with  mitral 
stenosis  where  the  rapid  action  of  the  heart,  palpitation,  sticking  pains, 
call  the  attention  of  the  sufferer  to  the  heart,  and  where  the  directions  of 
the  physician  as  to  the  necessity  of  not  overdoing  add  the  element  of  fear 
that  makes  the  patient  decidedly  neurotic.  These  cases  must,  of  course, 
be  considered  in  studying  this  group. 

Prognosis. — The  prognosis  as  to  life  is  good.  Permanent  relief  from 
symptoms,  however,  with  the  building  up  of  physical  and  nervous  strength 
to  enable  the  sufferer  to  become  an  active  and  efficient  member  of  the  social 
body  is  a  much  more  uncertain  question.  Especially  in  the  so-called  con¬ 
stitutional  cases  is  the  outlook  discouraging.  Many  of  these  it  was  learned 
could  never  become  efficient  soldiers  by  any  process  of  training.  Some 
were  found  fit  for  light  military  service.  The  same  differences  are  met 
with  in  civil  life.  Much  depends  on  the  inherited  and  acquired  make-up 
of  the  patient,  on  his  environment  and  on  the  way  the  doctor  handles  the 
case. 

It  is  of  this  constitutional  group  that  Robey  and  Boas  were  evidently 
thinking  when  they  wrote:  “We  have  become  convinced  that  neuro- 
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circulatory  asthenia  is  due  to  a  fundamental  nervous  instability  that  can¬ 
not  be  cured.”  And  again:  “Real  cure  is  impossible.”  Galli’s  expres¬ 
sion  “hereditary  myocardism”  has  a  ring  of  pessimism  in  it.  Kerley, 
speaking  of  these  constitutionally  substandard  children,  says  that  thus 
they  entered  the  world,  thus  they  continue  throughout  perhaps  a  long 
life  regardless  of  attempts  at  improvement. 

Treatment. — One  never  knows  how  much  is  done  by  attempts  at  pro¬ 
phylactic  treatment ;  one  cannot  tell  when  a  child,  for  instance,  is  “threat¬ 
ened”  with  an  irritable  heart  and  whether  the  measures  employed  were 
the  real  reason  why  the  condition  did  not  appear.  But  in  children  or 
young  adults  who  are  of  neurotic  parents  and  in  whom  signs  of  “nervous¬ 
ness”  begin  to  appear,  something  may  be  accomplished — at  least  the  at¬ 
tempt  should  be  made — by  warning  against  too  much  coddling,  by  en¬ 
couraging  out-of-door  sports  and  the  mingling  with  other  children,  by 
training  them  so  they  may  endure  more  of  physical  effort.  So  far  as 
possible  worries,  psychic  upsets,  brainstorms  should  be  avoided.  There 
should  be  no  hint  of  heart  disease  by  doctor  or  parents  ;  this  is  a  not 
infrequent  cause  of  a  cardiac-nervous  outbreak,  from  which  time  the  in¬ 
dividual’s  thought  and  acts  will  he  centered  about  the  heart.  Convales¬ 
cence  from  acute  infections  should  be  prolonged  until  the  patient  has  fully 
recovered  bodily  and  nervous  strength.  The  pediatricians  report  that 
occasionally  cases  of  irritable  heart  are  seen  in  children  where  under¬ 
nourishment  or  improper  bringing  up  by  the  parents  seems  to  be  respon¬ 
sible  causative  factors.  Both  these  conditions  are  avoidable. 

The  success  of  the  active  treatment  will  depend  largely  on  the  tact  and 
firmness  of  the  physician.  If  he  receives  the  confidence  of  the  patient,  if 
he  is  a  good  judge  of  human  nature,  in  other  words,  if  he  is  a  born  prac¬ 
tical  psychologist,  and  if  he  is  long-suffering  and  persistent  he  may  work 
marvelous  changes.  This  fact  is  recognized  by  practically  all  who  have 
had  experience  in  this  type  of  disease.  Wenckebach  recognized  it  early  in 
the  War.  Thomas  states  the  facts  clearly  when  he  says :  “A  little  psycho¬ 
therapy  does  more  than  medicines.”  And  again  when  he  says  it  is  neces¬ 
sary  to  persuade  the  patient  of  the  innocuousness  of  his  ills,  to  give  him 
the  desire  to  fight,  to  utilize  to  these  ends  all  the  intellectual  and  senti¬ 
mental  dialectic  possible. 

At  times  a  tolerant  listening  to  the  tale  of  the  sufferer,  a  thorough  and 
painstaking  examination  with  a  positive  statement  that  there  is  nothing 
organically  wrong  with  the  heart  and  an  explanation  of  what  really  is 
the  matter,  together  with  an  outline  of  treatment  and  a  hopeful  outlook 
for  the  future,  will  go  a  long  way  toward  bringing  about  a  cure.  Some 
of  these  patients  are  timid  and  of  a  retiring  disposition ;  they  may  be  of 
the  sissy  or  goody-goody  type.  It  may  sometimes  be  advisable  to  encour¬ 
age  these  patients  to  loosen  up  a  little,  to  be  a  little  wicked,  to  ride  in  the 
smoking  car  perhaps,  to  utter  a  swear-word?  or  dance  with  a  girl.  It  may 
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prove  to  them  that  disaster  does  not  necessarily  follow  what  they  thought 
were  forbidden  acts.  Early  masturbation,  and  the  secret  reading  of 
sexual  literature  sent  by  advertising  quacks  may  have  caused  unnecessary 
fears  and  great  mental  suffering  to  one  who  desires  marriage  but  fears 
he  is  unfitted  for  that  state.  Eeassurance  on  this  score,  perhaps  leading 
to  a  happy  marriage,  may  help  some  of  these  unfortunates. 

Home  influences  can  be  corrected,  at  least  the  attempt  can  be  made 
to  correct  them.  The  coddling  and  petting  of  the  overwatchful  mother 
can  perhaps  be  stopped.  A  young  man  who  came  before  me  on  an  appeal 
to  the  District  Board  .in  the  first  draft  of  the  War  was  a  typical  cardiac 
neurotic.  With  sweat  running  from  every  pore  of  his  trembling  body,  and 
tears  running  down  his  cheeks  he  implored  me  not  to  send  him  into  the 
army  because  he  knew  he  could  not  sleep  in  a  room  or  tent  with  other  men, 
for  from  the  day  of  his  birth,  twenty-three  years  ago,  he  had  always  slept 
in  the  same  bed  with  his  mother.  Such  conditions,  unless  corrected,  will 
defeat  every  effort  at  cure. 

Golf,  tennis,  baseball,  dancing,  billiards,  bowling,  swimming,  walking 
should  be  encouraged.  These  sports  should  be  entered  into  gradually,  the 
one  chosen  being  the  one  especially  adapted  to  the  endurance  of  the  par¬ 
ticular  individual.  The  out-of-door  sports  are  preferable.  The  benefit 
comes  not  alone  from  the  bodily  exercise  and  the  fresh  air  but  from  rubbing 
elbows  with  others  of  the  same  age  and  of  the  same  or  the  opposite  sex. 
Home  gymnastics  as  by  dumb-bells,  Indian  clubs,  setting  up  exercises,  etc., 
while  of  value,  are  seldom  persisted  in,  become  irksome  and  are  given  up ; 
the  element  of  fun  and  companionship  is  lacking.  Gymnastics  of  this  type 
have  been  aptly  called  a  form  of  solitary  vice. 

Much  attention  in  the  armies  was  devoted  to  systematic  and  graded 
exercises  or  drill.  Sir  Thomas  Lewis  obtained  good  results  in  this  way, 
setting  a  standard  for  the  British  Army  which  was  followed  by  many 
others.  He  used  these  drill  exercises  for  a  double  purpose :  as  a 
test  of  the  degree  of  a  man’s  incapacity,  that  is,  as  a  means  of  diagnosis 
and  of  classification.  In  this  way  it  became  clear  that  some  men  were 
utterly  unfit  for  any  kind  of  soldier’s  duty;  others  were  suited  only  to 
light  military  work ;  others  by  training  were  brought  up  to  the  grade  of 
full  efficiency.  For  these  latter,  easy  exercises  were  followed  by  more 
strenuous  and  then  by  long  hikes.  Others  beside  Lewis  reported  good 
results  from  this  or  similar  plans.  The  Lian  exercises  in  France  were 
founded  on  the  same  principle.  Some,  however,  as  Eobey  and  Boas  were 
not  as  optimistic  as  to  the  end  results.  They  felt  that  a  good  product 
could  not  be  made  from  poor  material.  It  is  not  possible  for  a  25  horse¬ 
power  automobile  to  haul  the  heavy  load  that  a  50  horse  power  truck  can. 

In  civil  practice  it  is  difficult  to  control  and  force  the  carrying  out 
of  such  exercises  as  was  done  in  the  army.  Occasionally  this  can  be  done 
in  a  sanitarium.  In  selected  cases  this  form  of  treatment  should  be 
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tried  where  possible.  Systematic  graded  exercise  will  do  much  to  im¬ 
prove  the  appetite,  relieve  insomnia,  quiet  nerves,  strengthen  the  muscles 
of  the  body  including  the  heart  muscle;  It  is  gratifying  at  times  to  see 
how  under  this  regime  the  tachycardia,  palpitation,  precordial  pain,  trem¬ 
bling  and  sweating  disappear  as  a  man  regains  muscle  tone  and  self- 
confidence.  The  suggestive  effect  of  this  plan  of  treatment  is  one  of  its 
valuable  features. 

Meredith  has  reported  on  her  success  with  girls  in  college  and  in 
factories  by  insistence  on  fresh  air,  good  food  and  exercise.  Hot  all  our 
cases  are  cases  that  would  accurately  fit  into  this  group  of  cardiac  nem 
rotics  but  some  clearly  belong  there. 

Baths,  especially  the  cool  morning  shower  or  plunge  bath,  are  often 
helpful. 

Diet  suited  to  the  relief  of  constipation  is  far  better  than  laxative 
drugs.  Emphasis  should  be  laid  on  cooked  and  raw  fruits,  coarse  cereals, 
vegetables  of  all  kinds,  butter  and  cream. 

Bad  teeth  with  apical  abscesses,  as  revealed  by  the  X-ray  should  be 
removed  or  treated  by  a  competent  dentist.  Diseased  tonsils  may  need 
removal.  Infected  sinuses,  inflamed  gall-bladders  and  all  other  tissues 
that  are  clearly  foci  of  infection  that  may  be  causing  or  aggravating  the 
condition  should  be  given  proper  treatment.  Radical  and  indiscriminate 
surgery,  however,  as  is.  too  often  practiced  on  teeth  and  tonsils  is  to  be 
deprecated.  I  have  seen  it  definitely  increase  symptoms — it  adds  an  ele¬ 
ment  of  traumatism  to  the  existing  neurosis. 

Only  rarely  is  a  stay  in  a  sanitarium  advisable.  Too  often  it  merely 
intensifies  the  notion  of  invalidism  in  the  patient.  If  the  right  man,  how¬ 
ever,  is  in  charge,  one  who  can  treat  the  patient’s  mind  as  well  as  body, 
good  results  may  be  forthcoming.  Rest  cures,  except  in  rare  cases  and 
then  only  at  the  beginning  of  treatment,  are  of  little  avail ;  they  are  gen¬ 
erally  harmful  rather  than  helpful. 

Drugs  are  advocated  by  very  few  of  the  many  writers  on  this  subject. 
Bromids  have  been  occasionally  advised,  or  a  laxative,  and  once  in  a  while 
a  hypnotic.  Drugs  really  serve  to  keep  up  the  notion  in  the  mind  of  the 
patient  that  he  is  ill  and  that  there  is  some  disease  needing  treatment. 
Digitalis  is  not  indicated  for  a  heart  of  this  character. 

One  of  the  important  ohjects  is  to  fit  the  patients  not  alone  for  some 
kind  of  work  but  for  the  right  kind  of  work.  As  Kerley  says :  “Expert 
occupational  diagnosticians  are  needed.”  “There  seems  to  be  a  certain 
level  of  strain  below  which  these  people  can  live  without  their  symptoms, 
and  their  one  effort  in  life  is  to  keep  below  this  level”  (Wearn  and  Stur¬ 
gis).  To  try  to  force  them  above  this  level  is  often  disastrous.  There 
are  men  and  women  who  are  clearly  hopelessly  unfitted — they  are  in  the 
so-called  constitutional  class — for  any  strenuous  work.  If  it  is  attempted 
they  fail.  To  try  to  push  them  through  college  is  a  mistake.  Any  occu- 
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pation  demanding  active  work  or  great  responsibility  is  beyond  their 
powers.  They  naturally  drift  into  some  easy  subordinate  job  which  they 
perform  indifferently  at  the  best  or  else  they  become  derelicts.  Others  by 
encouragement  and  training  can  do  work  of  a  higher  order.  The  physi¬ 
cian  can  often  help  fit  the  man  to  his  job  and  the  job  to  the  man.  Often 
the  patient  is  being  held  by  ambitious  or  misguided  parents  at  some  task 
to  which  he  is  ill-suited  or  which  is  distasteful  to  him.  A  change  from 
the  busy  office  or  store  of  the  city  to  the  quiet  out-of-door  life  of  the  garden, 
orchard,  chicken  farm  or  ranch  may  work  wonders.  And  not  a  few 
girls  who  fret  under  the  restraints  of  home  do  much  better  physically  if 
allowed  to  go  to  work,  earn  their  own  living  and  mix  with  the  world. 
There  is,  however,  a  large  group  of  women,  clerks,  stenographers  and 
teachers,  who  from  long  hours,  indoor  work  of  a  sedentary  character,  no 
chance  for  exercise,  with  perhaps  home  cares  and  a  love  affair  besides,  are 
often  dangerously  near  this  symptom-complex.  Some  acute  disease,  a 
doctor’s  careless  word  about  a  murmur,  some  sudden  mental  shock  and 
we  have  a  full-fledged  case  of  irritable  heart,  neurocirculatory  asthenia. 
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CHAPTER  XV 


THE  TREATMENT  OF  CONGENITAL  CARDIAC  DISEASE 
Maude  E.  Abbott 

INTRODUCTORY 

The  special  treatment  of  cardiac  disease  of  congenital  origin  has 
received  but  scant  attention  in  the  past.  Even  in  extended  treatises  on 
heart  disease  in  childhood,  it  has  usually  been  relegated  to  a  final  para¬ 
graph,  and  it  has  not  until  now  been  considered  of  sufficient  importance 
to  warrant  a  place  in  a  System  of  Therapeutics. 

The  cause  of  this  hiatus  has  lain  in  the  relative  infrequency  of 
the  cases  of  clinical  import,  the  obscurity  of  their  etiology  and  that  of 
the  cyanosis  that  forms  their  most  characteristic  feature,  the  futility  of 
any  remedial  measures  directed  at  removing  the  circulatory  disturbances 
which  they  create,  and  especially  in  the  widespread  conception  that  has 
prevailed  of  the  extreme  gravity  of  the  prognosis  in  the  majority  of  the 
cases.  It  is  worthy  of  remark  that  this  gloomy  view  has  been  based,  as 
pointed  out  by  several  recent  writers,  upon  experience  gained  in  the  past 
chiefly  in  hospital  practice,  of  those  more  complicated  and  severe  cases 
which  are  brought  to  the  physician  for  the  relief  of  symptoms  of  deficient 
aeration  setting  in  in  the  first  weeks  or  years  of  life,  and  which  terminate 
fatally,  in  most  instances,  before  the  age  of  five  years. 

The  departure  which  this  article  thus  represents  is  significant,  we 
venture  to  think,  of  the  marked  increase  in  the  general  understanding  of 
and  interest  in  this  subject  that  has  taken  place  in  the  last  decade,  and 
which  has  resulted  in  a  more  favorable  view  of  the  prognosis,  at  least  in 
that  larger  group  of  so-called  non-cyanotic  cases  whose  expectation  of 
life  is  good,  as  well  as  in  the  recognition  of  the  wide  field  for  preventive 
and  symptomatic  treatment  that  exists  both  among  these  and  also  in  those 
graver  and  more  complex  forms  of  morbus  cceruleus  where  we  may  hope  to 
alleviate  though  we  cannot  cure. 

Several  factors  have  taken  part  in  this  advance.  The  most  important 
one,  from  the  popular  standpoint,  is  undoubtedly  the  routine  examination 
of  the  cardiac  area  of  normal  and  healthy  individuals  in  late  childhood 
322 


INTRODUCTORY 


323 


and  early  adult  life,  which  is  carried  on  so  extensively  to-day  through 
inspection  for  schools  and  colleges,  and  for  military  service  both  now  and 
during  the  recent  World  War,  and  also  the  prolonged  study  of  signs  and 
symptoms  through  the  establishment  of  cardiac  clinics  and  the  provision 
made  for  the  care  and  after-care  of  “potential”  and  convalescent  cardiac 
cases,  both  through  the  social  service  departments  of  our  large  hospitals, 
and  through  such  organizations  as  the  New  York  Association  for  the 
Prevention  and  Relief  of  Heart  Disease.  The  observations  made  under 
these  conditions,  with  the  help  of  the  newer  methods  of  precision  for  the 
graphic  presentment  of  cardiac  irregularities,  and  in  the  light  of  the 
teaching  of  Sir  J ames  MacKenzie  and  his  followers  to  the  effect  that  the 
condition  of  the  muscle  rather  than  the  character  of  the  murmur  is  the 
criterion  by  which  the  heart’s  capacity  is  to  be  gaged,  have  effectually 
demonstrated  to  the  profession  that  certain  irregularities  of  the  circula¬ 
tion,  manifested  by  well-defined  atypical  cardiac  signs  may  and  do  persist 
throughout  life  without  interfering  in  any  way  with  the  normal  activities 
of  the  subject,  while  yet  presenting  a  certain  menace  that  might  well 
suggest  precaution  against  undue  risk. 

Secondly,  this  small  but  fruitful  corner  of  cardiac  pathology  shares 
in  the  illumination  that  has  been  cast  upon  the  entire  subject  of  the 
causation  of  congenital  cyanosis,  by  the  numerous  studies  that  are  now 
being  carried  out  upon  problems  of  the  circulatory  rate  and  respiratory 
exchange,  diffusion  of  gases  in  the  lungs  and  oxygen  consumption  in  the 
tissues,  and  cognate  subjects,  that  have  recently  culminated  in  the  brilliant 
results  of  researches  published  by  Lundsgaard  and  Van  Slyke,  by  means 
of  which  we  are  enabled,  for  the  first  time,  to  make  a  quantitative  analysis 
of  each  of  the  various  factors  that  combine  to  produce  the  clinical  evidence 
of  oxygen  unsaturation  of  the  blood. 

Lastly,  it  may  fairly  be  conceded  that  the  morphological  evidence 
adduced  by  the  statistical  analysis  of  a  large  number  of  cases  reported  in 
the  literature,  with  full  details  of  clinical  history  and  autopsy  findings, 
such  as  has  been  carried  out  by  Vierordt,  Abbott  and  others,  has  had  its 
share  in  the  elucidation  of  this  field,  by  supplying  a  basis  from  which 
conclusions  of  practical  import  can  be  drawn.  Of  these,  the  most  im¬ 
portant  from  the  point  of  view  of  prognosis,  and  therefore  of  treatment, 
is  the  differentiation  of  two  distinct  clinical  classes,  a  larger  so-called 
non-cyanotic  group,  comprising  localized  defects  of  the  cardiac  septa, 
patent  ductus  arteriosus,  and  minor  anomalies,  in  whom  distinctive  phys¬ 
ical  signs  exist,  hut  cyanosis  is  absent ,  sligjit ,  transient  or  late ,  and  in 
whom  the  expectation  of  life  is  good;  and  another,  somewhat  smaller 
group,  the  cyanotic  cases,  comprising  the  right-sided  valvular  stenoses 
and  atresias,  transposition  of  the  arterial  trunks  and  complete  absence  of 
the  cardiac  or  arterial  septa,  in  whom  the  symptom-complex  of  congenital 
cyanosis  is  an  early  and  prominent  feature,  while  distinctive  physical 
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signs  may  or  may  not  exist,  and  which  either  end  fatally  in  the  first 
weeks  or  months  of  life  as  extreme  cases  of  morbus  cceruleus,  or  progress 
slowly  downward  through  the  years  to  the  same  inevitable  termination 
according  to  the  degree  and  complexity  of  the  circulatory  anomaly. 

In  the  author’s  series  of  631  cases  so  analyzed,  there  were  325  of  the 
non-cyanotic  as  against  233  of  the  cyanotic  group,  the  remaining  defects 
in  the  series  rendering  the  subject  non-viable  or  being  for  other  reasons  not 
of  clinical  import. 

Fortmann,  writing  independently  of  our  findings,  in  1918,  dis¬ 
tinguished  the  same  groups  and  stressed  the  importance,  for  clinical  pur¬ 
poses,  of  differentiating  between  them,  and  several  writers  in  the  German 
literature  since  then  quote  his  authority  in  drawing  this  distinction, 
which  is,  however,  not  new,  either  with  him  or  the  writer,  having  been 
drawn  by  Bamberger  in  1857.  The  occurrence  of  the  noncyanotic  cases 
was  recognized  clearly  in  France  as  far  back  as  1879,  when  Roger 
established  the  clinical  picture  of  localized  uncomplicated  defect  of  the 
interventricular  septum  that  has  since  borne  his  name,  on  the  basis  of  a 
case  in  which  a  rough  systolic  murmur  and  thrill  with  maximum  in¬ 
tensity  over  the  third  left  interspace  existed,  unassociated  with  any 
trace  of  cyanosis  or  other  evidence  of  cardiac  strain.  In  1891  Dupre 
presented  the  first  case  of  uncomplicated  septal  defect  diagnosed  dur¬ 
ing  life  on  the  basis  of  the  characteristic  physical  signs  as  maladie  de 
Roger  and  confirmed  by  autopsy,  and  insisted  on  the  permanent  and 
invariability  of  the  murmur  and  the  complete  tolerance  of  the  lesion. 
The  occurrence,  in  this  case,  of  cyanosis  during  the  last  months  of  life  in 
the  presence  of  an  intercurrent  bronchopneumonia  is  stated  in  this  report 
but  is  not  mentioned  in  his  summary  as  a  diagnostic  feature.  In  1889 
Bard  and  Curtillet  in  a  communication  on  the  clinical  picture  of  defects 
of  the  interauricular  septum  pointed  out  as  characteristic  of  these  cases 
the  absence  of  symptoms  during  life  and  their  termination  by  a  late 
cyanosis  ( cyanose  tardive),  setting  in  during  the  course  of  a  terminal 
bronchopneumonia,  or  other  intercurrent  event  causing  a  rise  of  pressure 
in  the  right  ventricle  and  a  reversal  of  flow  so  that  venous  blood  passed 
into  the  arterial  stream  through  the  defect.  Reiss  in  1892  pointed  out, 
on  the  basis  of  a  series  of  cases  in  the  literature,  that  a  late  or  inter¬ 
mittent  cyanosis  was  characteristic  of  many  cases  of  maladie  de  Roger, 
and  drew  the  interesting  conclusion  that  the  cyanosis  or  maladie  bleue 
in  these  cases  was  not  the  result  of  a  simple  cardiac  septal  defect,  for  the 
blood  under  physiological  circumstances  would  go  from  left  to  right ;  but 
that  in  aged  persons  or  those  suffering  from  pulmonary  trouble,  such  as 
tuberculosis  or  pneumonia,  the  pressure  would  become  stronger  than 
normal  in  the  right  ventricle  which  would  therefore  undergo  hypertrophy 
and  will  send  a  current  from  right  to  left  through  the  defect.  LeHoux 
in  an  interesting  thesis  entitled  Maladie  de  Roger,  on  the  basis  of  these 
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and  other  observations  definitely  adds  the  feature  of  a  late  or  intermittent 
cyanosis  to  the  symptomatology  of  interventricular  septal  defect. 

Similar  conditions  to  those  in  cardiac  septal  defects  exist  in  patent 
ductus  arteriosus,  and  here  also  the  presence  of  physical  signs  with  cyanosis 
absent,  transient  (in  dyspneic  attacks),  or  late,  forms  an  eminently  char¬ 
acteristic  picture.  In  the  author’s  series  of  64  cases  of  patent  ductus 
arteriosus  analyzed,  cyanosis  was  slight  or  transient  in  3,  “moderate”  in 
4,  terminal  in  10,  and  absent  in  37 ;  in  no  case  was  it  “marked.”  Of  43 
cases  of  uncomplicated  defects  of  the  interauricular  septum,  cyanosis 
was  “slight”  or  “transient”  in  4,  moderate  in  2,  marked  in  1,  “ter¬ 
minal”  in  13,  and  absent  in  23.  Among  37  defects  of  the  interventricular 
septum  analyzed,  in  2  this  condition  was  complicated  by  dextroposition  of 
the  aorta  (cases  by  Simmons  and  Eisenmenger),  and  in  one  (Carpenter) 
by  bicuspid  pulmonary  valves,  and  in  these  3  cases  cyanosis  was 
“marked” ;  in  the  remaining  34  cases,  cyanosis  was  “slight  or  transient” 
in  6,  moderate  in  2,  terminal  in  5,  and  absent  in  21.  In  27  out  of  the  37 
cases,  a  loud  systolic  murmur  was  heard  over  the  precordium,  and  in  9 
of  these  cases  this  murmur  was  accompanied  by  a  thrill. 

The  above  considerations  clearly  indicate  that  in  order  to  obtain  a 
rational  basis  for  the  preventive  and  symptomatic  treatment  of  congenital 
cardiac  cases,  certain  points  in  their  pathogenesis,  classification  and  differ¬ 
ential  diagnosis  must  be  briefly  reviewed. 
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Congenital  Cyanosis. — This  term  is  applied  to  the  characteristic 
symptom-complex  of  those  cardiac  defects  which  induce  anomalous  con¬ 
ditions  of  the  circulation  mechanically  interfering  with  the  due  oxygena¬ 
tion  of  the  blood.  It  consists  in  a  bluish  discoloration  of  the  skin  and 
mucous  membranes,  more  marked  in  the  peripheral  parts  of  the  body, 
varying  in  intensity  with  the  degree  of  circulatory  disturbance  and  asso¬ 
ciated  in  the  more  extreme  and  advanced  cases  with  the  other  signs  of 
deficient  aeration,  dyspnea  polycythemia  and  cyanosis  retinae.  These 
phenomena  are  so  striking  that  they  have  excited  observations  from  the 
earliest  times;  and  ever  since  de  Senac  in  his  “Traite  du  Coeur”  in  1749, 
in  reporting  the  first  fully  studied  case  with  autopsy,  ascribed  them  to 
admixture  of  venous  with  arterial  blood  through  a  deficient  interventric¬ 
ular  septum,  and  Morgagni  in  1761,  in  reporting  a  case  of  pulmonary 
stenosis,  established  as  a  rival  theory  the  existence  of  venous  stasis  at  the 
periphery,  their  pathogenesis  has  been  the  subject  of  debate  and  much 
confusion  of  thought.  It  is  interesting  to  learn  in  the  light  of  recent 
advances,  that  both  these  great  observers  were  right  in  their  recognition  of 
the  essential  etiological  factor  at  work. 
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We  owe  the  remarkable  elucidation  which  this  obscure  subject  has  just 
received  to  the  genius  of  N.  Zuntz,  Haldane,  Krogh,  Barcroft,  Van  Slyke 
and  their  fellow-workers  in  the  same  field,  very  numerous  especially  of 
late  years,  in  devising  various  forms  of  apparatus  for  the  direct  estimation 
of  the  oxygen  and  hemoglobin  content  of  the  blood,  and  to  the  researches 
of  Lundsgaard  and  his  associates,  working  at  first  on  oxygen  consumption 
by  the  nitrous  oxid  method  of  Krogh  and  Lindhard  on  the  alveolar  air, 
and,  during  the  past  six  years,  by  the  Van  Slyke  technic  on  the  oxygen 
content  of  the  venous  blood  in  normal  and  disordered  conditions  of  the 
circulation  both  in  cyanotic  and  non-cyanotic  states.  As  a  result  of  the 
latter  investigation,  not  only  has  the  primary  cause  of  congenital  cyanosis 
been  experimentally  determined  to  be  an  increase  of  the  reduced  hemo¬ 
globin  content  to  a  point  of  known  threshold  value,  but  also,  by  a  brilliant 
series  of  inductions,  the  relative  magnitude  of  the  influence  of  the  various 
etiological  factors  has  been  quantitatively  determined.  For  the  full  ex¬ 
position  of  this  fascinating  subject,  the  reader  is  referred  to  the  important 
monograph  by  Lundsgaard  and  Van  Slyke  to  which  reference  has  already 
been  made. 

As  a  clear  understanding  of  these  etiological  factors  is  essential  to 
the  appraisal  of  the  possibilities,  as  well  as  the  limitations,  of  the  symp¬ 
tomatic  treatment  that  is  alone  indicated  in  those  tragic  cases  in  which 
congenital  cyanosis  is  a  pronounced  feature,  the  following  brief  outline, 
abstracted  from  the  monograph  in  question  is  presented,  together  with 
several  of  the  illustrative  charts  and  diagrams  with  which  the  article 
is  enriched,  and  which  are  reproduced  by  the  kind  permission  of  the 
authors. 

Primary  Cause. — The  primary  cause  of  congenital  cyanosis,  that  is, 
the  change  in  the  blood  itself  that  is  responsible  for  the  discoloration,  has 
been  proved  in  these  investigations  by  a  series  of  experiments  carried 
on  in  cyanotic  and  non-cyanotic  individuals,  to  be  an  increase  of  the 
reduced  hemoglobin  up  to  or  above  the  “threshold  value”  of  6.5  volumes 
per  cent  of  the  total  hemoglobin  in  the  capillaries.  In  the  same  series 
of  experiments,  determination  of  the  carbon  dioxid  and  oxygen  content 
showed  that  variations  in  these  bodies  had  no  causal  relation  whatever 
to  this  problem.  For  convenience  of  expression  and  notation,  and  for 
the  reason  that  the  oxygen  values  are  those  determined,  the  amount  of 
“increased  reduced  hemoglobin”  is  expressed  in  terms  of  “increased 
oxygen  unsaturation”  which  figures  are  obtained  by  subtracting  the 
oxygen  content  (experimentally  determined)  from  the  oxygen  capacity; 
and,  since  cyanosis  is  a  descriptive  term  applied  to  the  color  of  the  skin 
as  seen  through  the  capillary  walls,  the  degree  of  oxygen  unsaturation  is 
computed,  and  quantitatively  expressed,  in  terms  of  “mean  capillary 
unsaturation.” 

The  following  normal  values  have  been  established:  (1)  As  the  blood 
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has  an  oxygen  capacity  of  20  volumes  per  cent  of  its  hemoglobin,  and  as 
the  blood  issues  from  the  lungs  95  per  cent  saturated,  it  follows  that  the 
arterial  blood  contains  19  volumes  per  cent  of  oxyhemoglobin,  and  under 
physiological  conditions  1  volume  per  cent  of  reduced  hemoglobin  or 
oxygen  unsaturation;  (2)  the  oxygen-consumption  in  the  tissues  normally 
amounts  by  experimental  determination  to  some  5  volumes  per  cent ;  this 
gives  an  oxygen  unsaturation  in  the  veins  of  6  volumes  per  cent;  (3)  the 
“mean  capillary  unsaturation”  is  calculated  by  taking  the  average  of  the 
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Fig.  1. — Diagram  Showing  the  Proportion  of  Oxygenated  Hemoglobin  to  Reduced 
Hemoglobin  in  Different  Parts  of  the  Circulatory  System  in  Normal  Resting 
Individuals. 

Fig.  2. — Diagram  Showing  the  Proportion  of  Oxygenated  to  Reduced  Hemoglobin 
in  Different  Parts  of  the  Circulatory  System  in  a  Case  of  Incomplete  Oxy¬ 
genation  in  Aerated  Parts  of  the  Lungs. 

Black:  fraction  of  total  hemoglobin  in  reduced  form.  Dotted:  fraction  of  total 
hemoglobin  in  oxygenated  form. 

(After  Lundsgaard  and  Van  Slyke  “Cyanosis,”  from  Medicine,  1923,  with  permission 
of  Williams  and  Wilkins,  Publishers.) 


sum  of  the  arterial  and  venous  unsaturation  (dividing  it  by  2,  thus 
1  +  6 

- )  ;  the  result  giving  the  normal  “mean  capillary  unsaturation” 

2 

as  3.5  volumes  per  cent.  These  features  of  the  normal  circulation  are 
illustrated  diagrammatically  in  the  double  rhomboid  in  Fig.  1,  in  which 
the  amount  of  oxygen  unsaturation  physiologically  present  in  the  arterial 
blood,  capillaries  and  veins,  is  shown  by  a  black  line  of  graduated  width, 
increasing  as  these  three  different  regions  are  traversed,  and  decreasing 
again  as  it  passes  through  the  pulmonary  capillaries. 

The  “threshold  value”  of  “mean  capillary  unsaturation”  at  which 
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cyanosis  usually  appears  is  computed  in  the  same  manner  from  determina¬ 
tions  of  the  arterial  and  venous  oxygen  content  to  be  6.5  volumes  per  cent. 

Secondary  Causes. — The  threshold  value  of  “mean  capillary  unsatura¬ 
tion”  at  which  cyanosis  usually  appears  is  computed  in  the  same  manner 


Lung  tissue 


Tissue 

capillaries 

Fig.  3. — Diagram  Showing  the 
Proportion  of  Oxyhemoglobin 
to  Reduced  Hemoglobin  in 
Different  Parts  of  the  Cir¬ 
culatory  System  in  a  Case 
Where  a  Fraction  of  Blood 
Passes  Through  Unaerated 
Channels  from  Venous  to 
Arterial  System.  Black : 
fraction  of  total  hemoglobin 
in  reduced  form.  Dotted : 
fraction  of  total  hemoglobin 
in  oxygenated  form.  (After 
Lundsgaard  and  Van  Slyke, 
“Cyanosis,”  from  Medicine, 
1923,  with  permission  of 
Williams  and  Wilkins,  Pub¬ 
lishers.) 


as  the  normal  values  from  determination  of 
the  oxygen-contents  of  the  arterial  and 
venous  blood,  and  is  6.5  volumes  per  cent. 
A  number  of  different  factors  may  act  either 
singly  or  in  pairs  or  in  more  complex  com¬ 
binations  to  produce  such  an  increase  of 
oxygen  unsaturation,  or  to  modify  the  in¬ 
tensity  or  shade  of  color  resulting  from  it. 
These  factors  are  grouped  as  (a)  modifying 
factors j  which  include  alterations  in  color 
due  to  thickness  of  skin,  pigmentation  of 
skin  or  plasma,  increase  in  number,  width 
and  surface  of  capillaries  (important)  or 
nature  of  the  oxygen  dissociation  curve ;  and 
(b)  factors  directly  influencing  the  produc¬ 
tion  of  cyanosis ,  by  causing  an  increase  of 
the  oxygen  unsaturation  of  the  arterial 
blood. 

This  latter  group,  influencing  factors , 
being  of  direct  etiological  bearing,  are  of 
much  greater  importance  and  admit  of  nu¬ 
merical  computation,  a  fact  which  adds  to 
our  understanding  of  their  significance. 
Four  such  possible  factors  are  distinguished 
as  follows : 


1.  The  oxygen  unsaturation  of  the 
arterial  blood  may  be  increased  beyond  the 
amount  which  normally  passes  through  the 
lungs  unsaturated.  This  amount,  estimated 
at  one  volume  per  cent,  is  called  “l”;  such 
an  increase  is  brought  about  by  a  decreased 
{pulmonary  oxygenation ,  as  in  the  lowered  oxygen  tensions  seen  in  high 
altitudes,  or  the  lessened  oxygen  diffusion  through  diseased  alveolar  walls, 
as  in  influenzal  pneumonia  (see  Fig.  2).  This  factor  has  probably  little 
or  no  bearing  on  cyanosis  of  congenital  origin. 

2.  Increased  oxygen  consumption  in  the  tissues ,  called  “D.”  The 
loss  of  oxygen,  which  is  normally  5  volumes  per  cent  (3.5)  may  be  in¬ 
creased  to  the  threshold  value  by  (a)  raised  metabolism,  or  ( b )  slowing 
of  the  stream  in  its  passage  through  the  tissues,  as  in  the  case  of  pulmonary 
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or  mitral  stenosis.  This  factor  is  the  important  one  in  the  production  of 
congenital  cyanosis  in  right-sided  valvular  lesions. 

3.  The  total  hemoglobin  content  of  the  blood  (symbol  “T”).  This 
factor  cannot  of  itself  produce  cyanosis,  hut  its  increase, 


as  m 


poly- 


cythemia,  has  a  marked  influence  in 
raising  the  oxygen  unsaturation  to  the 
threshold  value  at  which  cyanosis,  from 
whatever  cause,  appears ;  and  vice  versa, 
in  extreme  degrees  of  anemia  a  very 
low  hemoglobin  content  will  prevent  the 
appearance  of  cyanosis. 

4.  The  fourth  factor  is  in  itself 
pathological.  It  consists  in  the  pass¬ 
ing  of  venous  into  arterial  blood  in  ab¬ 
normal  conditions  of  the  circulation, 
such  as  through  a  cardiac  septal  defect, 
under  conditions  of  raised  pressure  in 
the  right  ventricle,  or  through  an  un¬ 
aerated  part  of  the  lungs,  as  in  pulmo¬ 
nary  emphysema,  pneumothorax,  or  com¬ 
plete  bronchial  obstruction ;  to  this  phe¬ 
nomenon,  which  they  term  a  “right  to 
left  shunt,”  Lundsgaard  and  Van  Slyke 
give  the  title  a.  This  factor  is  of  all  the 
most  serious,  although  it  is  calculated 
that  the  threshold  value  will  not  be 
reached,  other  factors  being  normal,  un¬ 
til  about  a  third  of  the  venous  blood  has 
passed  into  the  arterial  circulation,  or 
the  full  half  of  one  lung  has  been  cut 
off  from  the  blood  supply.  In  these 
cases  oxygen  therapy  is,  on  the  face 
of  things,  of  no  value.  This  condition 
of  “right  to  left  shunt”  is  shown  in 
Figure  3. 


Usual  theshold  value  of  C 
for  appearance  of  cyanosis. 
According  to  variations  in 
what  we  term  modifying 
factors  this  threshold  value 
_can  be  higher  or  lower 

♦-Usual  normal  values. 
Brockets  indicate  variations 
opdmarity  {bund  in  normal 
conditions 


T  =  0  5  10  15  20  25  30  In  Volumes  per  cent 

D  =  0  10  20  . 

*<=0.0  0.5  1.6  "  fractions  of  total  hemoglobin 

«c«0i>  0-5  1.0  »  •  -  blood, flow 

Fig.  4. — Diagram  Showing  the  Rel¬ 
ative  Magnitude  of  the  Influ¬ 
ence  on  Mean  Capillary  Oxygen 
Unsaturation  (C),  of  Variations 
in  Total  Oxygen  Combining  Power 
of  the  Blood  ( T ) }  in  Deoxidation 
Rate  During  the  Passage  of 
Blood  Through  the  Capillaries 
(D),  in  the  Fraction  of  Total 
Hemoglobin  Passing  Unoxidized 
Through  Aerated  Parts  of  the 
Lungs  (X) ,  and  in  Fraction  of 
Blood  (a)  Passing  from  Right  to 
Left  Through  Channels  to 
Which  Air  Has  No  Access.  (After 
Lundsgaard  and  Van  Slyke,  “Cyano¬ 
sis,”  from  Medicine,  1923,  with  per¬ 
mission  of  Williams  and  Wilkins, 
Publishers. ) 


The  value  of  these  four  factors  has  been  experimentally  determined, 
and  their  relative  magnitudes  to  each  other  and  to  the  normal  and  threshold 
values  of  oxygen  unsaturation  are  shown  in  the  form  of  curves  in  a  very 
suggestive  chart  (Fig.  4). 

Of  even  greater  interest,  especially  from  the  standpoint  of  congenital 
cardiac  disease,  are  the  two  remaining  charts  shown  in  Figures  5  and  6, 
where  it  is  shown  that  these  four  factors  tend  to  act  in  pairs,  each  to  raise 
the  threshold  value  of  the  other,  l  acting  with  T  (decreased  pulmonary 
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oxygenation  with  increased  hemoglobin  content),  and  oc  with  D  (right 
to  left  shunt  of  venous  blood  with  increased  oxygen  consumption  from 
venous  stasis).  This  latter  combination,  oc  and  D ,  is  the  most  startlingly 
suggestive,  from  the  congenital  cardiac  standpoint,  of  the  entire  mass  of 

information  presented.  It  explains 
the  marked  cyanosis  that  invariably 
accompanies  that  commonest  of  all 
forms  of  congenital  cyanosis  reach¬ 
ing  youth  or  early  adult  life,  the 
cases  of  the  so-called  “tetralogy  of 
Fallod,”  that  is,  pulmonary  stenosis 
with  interventricular  septal  defect 
and  dextroposition  of  the  aorta. 
Here,  under  the  raised  pressure  in 
the  right  ventricle  and  in  the  ab¬ 
normal  position  of  the  aorta,  venous 
blood  from  the  right  heart  commu¬ 
nicates  freely  with  the  arterial 
stream  (a  shunt),  and  here  also  the 
conditions  are  fulfilled  by  a  slowing 
of  stream  for  a  marked  degree 
of  increased  oxygen  consumption 
(+  D).  On  the  other  hand,  the 
absence  of  an  alpha  shunt  in  those 
rare  cases  of  pulmonary  stenosis  in 
which  both  auricular  and  ventricu¬ 
lar  septa  are  closed,  and  in  which  the  only  factor  present  is  slowing  of 
the  stream  (+  D),  supplies  the  explanation  why  the  cyanosis  is  here 
relatively  late  and  slight . 

Thus  these  two  factors,  revealed  to  us  three  centuries  ago  as  the 
“admixture  of  currents”  of  de  Senac,  and  the  “venous  stasis”  of  Mor¬ 
gagni,  have  to-day  come  into  their  own  in  their  recognition,  in  terms  of 
Lundsgaard’s  and  Van  Slyke’s  alpha  and  D  factors,  as  the  two  “influenc¬ 
ing”  secondary  causes  of  the  increased  oxygen  unsaturation  of  congenital 
cyanosis,  which  may  act  singly,  but  more  often,  and  practically  always 
in  severe  cases,  are  conjoined.  To  them,  in  all  such  marked  and  advanced 
cases,  are  associated  as  “modifying”  or  subsidiary  factors,  an  increase  of 
total  hemoglobin,  supplied  in  the  constant  polycythemia,  and  the  widened 
surface  area  of  the  surface  capillaries,  indicated  by  clubbing  of  the  extrem¬ 
ities,  that  complete  the  symptomatology,  and  fall  into  a  rightly  subordinate 
place  in  the  etiology  of  the  disease. 

The  Cyanose  Tardive  of  the  So-Called  Non-cyanotic  Group. — The 
above  discussion  of  congenital  cyanosis  refers  to  conditions  in  the  so-called 
cyanotic  group  of  cases,  especially  to  those  marked  cases  in  which  Lunds- 
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ated  parts  of  the  lungs 
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Fig.  5. — Diagram  Showing  Influ¬ 
ence  on  the  Mean  Capillary  Oxy¬ 
gen  Unsaturation  (C)  of  Simul¬ 
taneous  Variations  in  T  and 
(After  Lundsgaard  and  Van  Slyke, 
“Cyanosis,”  from  Medicine,  1923, 
with  permission  of  Williams  and 
Wilkins,  Publishers.) 
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gaaid  s  and  Van  Slyke  s  alpha  and  D  factors  combine  in  those  severe 
cases  which  have  sooner  or  later  a  fatal  termination.  Of  far  greater 
interest  from  the  standpoint  of  treatment  are  the  conditions  in  that  much 
larger  group  in  whom  cyanosis  is  absent  or  late  and  whose  pathologic 
physiology  and  cardiac  efficiency 
it  behooves  us  to  understand  if  we 
are  to  supply  them  with  an  ade¬ 
quate  preventive  and  hygienic 
regimen  that  may  preserve  to 
them  their  full  Expectation  of 
life.” 

Such  cases,  as  pointed  out  above 
in  the  introductory  statement,  are 
those  in  which  a  localized  defect 
of  the  cardiac  or  arterial  septa,  or 
a  patent  ductus  arteriosus  exists, 
uncomplicated  by  conditions  which 
would  cause  a  rise  of  pressure  in 
the  right  ventricle;  for  here,  as 
has  been  pointed  out  by  all  stu¬ 
dents  of  this  subject  during  the 
last  fifty  years  or  more,  there 
exists  under  the  relatively  raised 
pressure  that  normally  exists  in 
the  left  ventricle  a  left  to  right 
shunt  through  the  defect,  arterial 

blood  passing  through  it  into  venous,  and  causing  indeed  some  undue  load¬ 
ing  of  the  pulmonary  circulation,  but  supplying  no  cause  for  cyanosis,  so 
long  as  these  functionally  normal  conditions  exist.  When,  however,  the 
circulatory  conditions  are  reversed  and  a  rise  of  pressure  in  the  right  heart 
occurs,  either  through  pulmonary  obstruction  or  weakness  of  the  left 
ventricle,  as  in  aged  persons,  the  pathological  conditions  of  the  right  to 
left  shunt  are  instituted,  and  we  have  the  phenomenon  of  a  “late” 
cyanosis,  setting  in  as  soon  as  the  admixture  of  venous  with  arterial  blood 
brings  oxygen  unsaturation  to  its  threshold  value.  In  such  cases  a  slowing 
of  the  blood-stream  from  lowered  cardiac  efficiency  is  frequently  an  asso¬ 
ciated  condition,  and  this  again  adds  the  effect  of  an  increased  oxygen 
consumption  to  the  primary  factor.  To  this  condition  of  left  to  right 
shunt,  which  may  be  considered  as  physiological  under  the  circumstances, 
we  may  give  the  symbol  (3  (beta).  A  means  of  its  quantitative  determina¬ 
tion  is  not  yet  established,  for  all  the  attempts  of  Plesch,  Boothby  and 
others  to  establish  a  satisfactory  diagnostic  method  for  the  estimating  of 
the  amount  of  blood  in  the  pulmonary  as  compared  with  the  systemic 
circulation,  have  so  far  proved  unsatisfactory.  Lundsgaard’s  and  Van 
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Fig.  6. — Diagram  Showing  the  Influence 
on  the  Mean  Capillary  Oxygen  Un¬ 
saturation  ( C )  of  Simultaneous  Vari¬ 
ations  in  D  and  a.  ( After  Lundsgaard 
and  Van  Slyke,  “Cyanosis,”  from  Medi¬ 
cine,  1923,  with  permission  of  Williams 
and  Wilkins,  Publishers.) 
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Slyke’s  diagrammatic  representation  of  this  left  to  right  shunt  is  shown 
in  Figure  4,  which  is  to  be  compared  with  their  diagram  of  the  right 
to  left  shunt,  reproduced  as  Figure  3. 


Lung  capillaries 


Tissue  capillaries 


Fig.  7. — Diagram  Showing  the  Pro¬ 
portion  of  Oxyhemoglobin  to  Reduced 
Hemoglobin  in  Different  Parts  of  the 
Circulatory  System  in  a  Case  Where 
a  Fraction  of  Blood  Passes  from  the 
Left  Side  of  the  Heart  to  the  Right 
Side  Through  an  Abnormal  Communi¬ 
cation.  Black:  fractional  total  hemo¬ 
globin  in  reduced  form.  Dotted:  frac¬ 
tional  total  hemoglobin  in  oxygenated 
form.  (After  Lundsgaard  and  Van 
Slyke,  “Cyanosis,”  from  Medicine,  1923, 
with  permission  of  Williams  and  Wil¬ 
kins,  Publishers.) 


Figure  8  presents  four  other  diagrams  of  the  conditions  shown  hv 
Lundsgaard  and  Van  Slyke  (Figs.  3  and  7  of  this  article),  treated 
from  another  angle,  as  it  were,  namely,  the  content  of  the  pulmonary 
blood  supply  in  these  various  conditions.  In  I  of  these  diagrams  the 
heart  and  great  vessels  in  the  normal  circulation  are  shown;  in  II  the 
same  with  a  left  to  right  shunt,  through  a  a compensated  septal  defect’’ 
( cf .  Fig.  7)  ;  in  III  a  right  to  left  shunt  (a)  through  a  decompensated 
septal  defect  in  which  there  is  a  raised  pressure  in  the  right  ventricle 
without  other  anomaly ;  in  IV  also  a  right  to  left  shunt  of  greater  volume 
than  in  III  through  a  ventricular  septal  defect  in  the  presence  of  pul¬ 
monary  stenosis,  which  has  produced  a  greatly  increased  rise  of  pressure 
in  the  right  ventricle  ( cf .  Fig.  3). 


CLINICAL  CLASSIFICATION  OF  CARDIAC  DEFECTS 

A  grouping  of  cardiac  defects  from  the  standpoint  of  their  clinical 
significance  and  symptomatology  is  essential  for  practical  purposes  and 
as  a  basis  of  rational  therapy.  We  may  recognize  the  following: 

1.  A  so-called  cyanotic  group ,  in  which  the  symptom-complex  of 
congenital  cyanosis  is  an  early  and  pronounced  feature.  These  may  be 
again  subdivided  into: 

a.  Those  in  which  cyanosis  is  extremely  marked  and  the  conditions 
for  an  increase  of&oxygen  unsaturation  so  grave  that  an  early  fatal  termina¬ 
tion.  is  inevitable.  Such  are  in  the  first  place  complete  transposition  of 
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Fig.  8. — Diagrams  Showing  Inverse  Ratio  in  Basal  Carrying  Tension  and  Volume 

of  Blood  in  Pulmonary  Circulation  in  Septal  Defects.  (W.  M.  Boothby  and 

M.  E.  Abbot.  Diagram  by  Louis  Gross.) 

P.  V.  R.  =  pulmonary  venous  reservoir;  8.  V.  R.  =  systemic  venous  reservoir; 
B.  F.  =  blood  flow;  B.  G.  T.  =  basal  carrying  tension. 

I.  Normal  conditions.  ( Cf .,  Fig.  1,  showing  Lundsgaard  and  Van  Slyke’s  diagram 
of  the  same  condition.) 

II.  Ventricular  septal  defect  under  physiological  conditions  of  functional  efficiency. 
The  pressure  is  +  in  the  left  ventricle  and  a  current  passes  from  left  to  right  through 
the  defect,  the  blood  in  the  pulmonary  circulation  artery  is  increased,  the  basal  carry¬ 
ing  tension  (or  gas  load)  is  therefore  (by  a  physical  law)  reduced.  {Cf.,  Fig.  7,  Lunds¬ 
gaard  and  Van  Slyke’s  diagram  of  left  to  right  shunt.) 

III.  Ventricular  septal  defect  in  cardiac  decompensation  or  rise  of  pressure  in  the 
pulmonary  circulation  from  any  cause.  The  pressure  is  +  in  the  right  ventricle,  the 
current  passes  from  right  to  left  through  the  defect,  the  blood  in  the  pulmonary  circu¬ 
lation  is  reduced.  {Cf.,  Fig.  3,  Lundsgaard  and  Van  Slyke’s  diagram  of  right  to  left 
shunt. ) 

IV.  Ventricular  septal  defect  complicated  by  pulmonary  stenosis.  The  pressure  is 
greatly  increased  in  the  right  ventricle.  {Cf.,  l?ig.  3,  an  exaggerated  case  of  right  to 
left  shunt.) 
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the  arterial  trunks,  pulmonary,  mitral  and  tricuspid  atresia,  biloculate 
heart;  persistent  truncus  arteriosus  (common  arterial  trunk). 

b.  Those  in  which  the  symptom-complex  of  congenital  cyanosis , 
though  still  present  in  its  complete  form,  is  less  extreme,  the  cases  lasting  to 
early  adult  life ,  as  in  pulmonary  stenosis  with  defect  of  the  interventric¬ 
ular  septum  and  dextroposition  of  the  aorta  (Fallod’s  tetralogy). 

c.  Cases  of  congenital  cyanosis  of  a  still  more  moderate  though  yet 
pronounced  type,  which  may  last  on  into  late  middle  life,  and  frequently 
die  from  intercurrent  complications.  These  are  triloculate  heart  and  those 
rare  cases  of  valvular  stenosis  of  the  right  heart  unassociated  with  cardiac 
septal  defect. 

2.  The  so-called  nomcyanotic  group,  in  which  cyanosis  is  absent, 
slight,  or  late.  These  also  may  be  subdivided  into : 

a.  Cases  of  cyanose  tardive,  in  whom  a  septal  defect  is  present 
and  the  conditions  exist  for  the  development  of  a  late  or  transient  cyanosis, 
provided  circumstances  intervene  which  will  induce  a  rise  of  pressure  in 
the  right  ventricle  or  in  the  pulmonary  circulation,  such  as  bronchopneu¬ 
monia,  etc.  In  these  cases  there  exists  a  localized  defect  of  the  inter- 
auricular,  interventricular,  or  aortic  septum,  or  a  patent  ductus  arteriosus 
without  other  complication,  through  which  a  left  to  right  shunt  occurs 
until  some  event  supervenes  which  reverses  the  flow  and  projects  venous 
into  arterial  blood.  In  all  these  conditions,  characteristic  physical  signs 
are  usually  present  upon  which  a  diagnosis  can  be  based,  but  symptoms 
are  ordinarily  absent  until  the  onset  of  dyspneic  attacks  or  a  terminal 
cyanosis ; 

b.  This  comprises  a  motley  group  of  cardiac  defects  which  cannot 
of  their  nature  interfere  with  oxygen  unsaturation,  but  which  may  never¬ 
theless  be  of  actual  clinical  significance ;  such  are  pericardia]  defect,  dex¬ 
trocardia  due  to  arrest  of  development,  bicuspid  or  supernumerary  semi¬ 
lunar  valves,  left-sided  fetal  valvular  lesions,  coarctation  and  hypoplasia  of 
the  aorta,  and  anomalies  of  the  great  arterial  trunks  at  their  origin  from 
the  arch.  All  these  may  in  one  way  or  another  interfere  with  cardiac  effi¬ 
ciency,  or  supply  a  seat  of  lowered  resistance  for  an  intercurrent  infection. 

3.  The  third  group  consists  of  those  conditions  which  are: 

a.  Not  in  themselves  of  any  clinical  significance ,  such  as  mirror 
picture  dextrocardia,  etc. 

b.  Of  so  serious  a  nature  that  the  infants  are  non-viable,  for  example, 
ectopia  cordia. 

This  is  not  the  place  to  enter  into  a  discussion  of  the  differential 
diagnosis  of  these  various  defects.  It  suffices  to  point  out  here  that,  for 
intelligent  treatment,  the  practitioner  should  possess  a  sufficient  knowledge 
of  this  subject  to  permit  of  his  recognition  of  the  congenital  nature  of  the 
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Fig.  9. — Localized  Defect  of  the  Interventricular  Septum  in  Two  Cases  Belong¬ 
ing  Through  Their  Anatomical  Configuration  Respectively  to  the  (a) 
Cyanotic,  and  (b)  Non-cyanotic  Group.  From  two  specimens  in  the  Pathological 
Museum  of  McGill  University.  Presented  respectively  by  Dr.  G.  Lomer  and  Dr. 
John  McCrae.  A.  Ventricular  septal  defect  with  dextroposition  of  the  aorta  which 
arises  from  both  ventricles  above  the  defect,  receiving  both  venous  blood  from  right 
and  arterial  blood  from  the  left  chambers  (right  to  left  shunt).  Child,  aged  4, 
cyanosis  and  clubbing.  B.  Localized  septal  defect.  Aorta  in  normal  position, 
entirely  from  left  ventricle.  Case  of  left  to  right  “beta”  shunt.  No  cyanosis,  sys¬ 
tolic  murmur  and  thrill  over  middle  of  precordium. 
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lesion,  and  of  the  clinical  significance  of  the  so-called  cyanotic  and  non- 
cyanotic  groups. 


TREATMENT 

The  discussion  of  this  subject  falls  under  the  following  heads  : 

Prenatal  care  includes  the  care  of  the  mother  during  her  pregnancy 
and  before  it,  especially  as  regards  laws  of  sex  hygiene,  and  the  care  and 
prophylaxis  in  both  parents  of  infective  processes. 

The  treatment  of  the  cyanotic  group ,  by  the  alleviation  of  the  dis¬ 
tressing  symptoms  of  oxygen-unsaturation,  and  the  retardation,  in  so  far 
as  this  is  possible,  of  the  downward  trend  of  the  disease. 

The  treatment  of  the  non-cyanotic  group  involves  the  maintenance  of 
the  maximum  functional  efficiency  within  the  limitations  of  the  patient’s 
cardiac  reserve,  by  a  carefully  regulated  personal  and  social  hygiene,  and 
the  prevention  both  by  these  means  and  by  the  avoidance  of  pulmonary 
disease  of  a  late  cyanosis  which  transfers  these  cases  into  the  cyanotic 
group. 

Surgical  measures  both  for  the  prevention  of  intercurrent  complica¬ 
tions  by  the  removal  of  foci  of  infection  and  for  the  radical  cure  of  the 
condition  in  the  few  cases  where  the  mechanical  conditions  appear  to 
render  this  possible  or  feasible. 

Prenatal  Care 

For  an  intelligent  discussion  of  this  subject,  our  knowledge  of  the 
obscure  etiology  of  cardiac  defects  must  he  briefly  reviewed.  Only  in  a 
relatively  small  group  does  the  proximate  cause  lie  in  a  fetal  endocarditis 
running  its  course  before  birth  and  producing  a  valvular  stenosis  or  atresia 
of  the  orifices,  usually  of  the  right  heart.  The  great  majority  of  cases, 
as  Meckel  pointed  out  in  1812,  and  as  Rokitansky,  Keith  and  others  have 
fully  demonstrated  since  then,  are  due  to  an  arrest  of  development  occur¬ 
ring  before  the  cardiac  septa  are  closed.  The  anomaly  resulting  from  such 
an  arrest  differs,  of  course,  according  to  the  stage  at  which  it  occurred, 
the  particular  area  it  has  involved,  and  the  secondary  changes  that  have 
resulted  from  it  in  other  parts  of  the  heart  in  the  subsequent  growth  of 
the  organ.  For  the  understanding  of  the  pathological  anatomy  of  the 
particular  defect,  a  knowledge  of  the  facts  of  embryology  is  therefore 
essential,  and  in  the  light  of  the  facts  so  revealed  the  most  complicated 
anomaly  becomes  reduced  to  its  simplest  terms.  A  detailed  account  of  the 
development  of  the  heart  with  illustrative  diagrams  is  given  in  the  various 
monographs  on  the  subject  by  Vierordt,  Herxheimer,  Abbott,  Hirschf elder, 
and  others,  and  in  the  great  work  of  Rokitansky,  and  to  these  the  inter¬ 
ested  reader  is  referred. 
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A  subject  of  direct  interest  from  the  point  of  view  of  treatment  is 
the  remote  cause  of  the  defect  underlying  the  arrest  of  development  in  any 
particular  case.  This  question  is  still  an  obscure  one,  that  cannot  yet  be 
said  to  be  definitely  solved.  Statistics  of  associated  anomalies  in  the  same 
individual  and  in  different  members  of  the  same  generation,  together  with 
other  facts,  show,  however,  that  cardiac  anomalies  are  not,  like  polydacty- 
lism  or  hemophilia,  ancestral  traits  which  recur  through  succeeding  gen¬ 
erations.  Hereditary  predisposition  takes  but  a  minor  part,  and  the 
immediate  cause  of  the  arrest  lies,  at  least  in  the  majority  of  the  cases, 
in  some  process  of  infection,  trauma,  or  faulty  metabolism,  acting  within 
the  maternal  tissues  or  in  the  embryo  itself  or  its  envelopes,  before  the 
cardiac  septa  have  closed  in  the  eighth  week  of  fetal  life.  This  critical 
period  is  thus  the  only  time  at  which  prophylaxis  of  cardiac  defects, 
in  the  sense  of  avoidance  of  the  arrest  of  development  which  they  portray, 
is  possible.  The  indications  lie  not  only  in  the  judicious  care  and  treat¬ 
ment  of  the  mother  during  these  weeks,  but  also  in  the  exercise  of  a  wider 
preventive  hygiene  in  the  case  of  both  parents  with  a  view  to  the  success¬ 
ful  conduct  of  future  pregnancies,  both  by  the  vigorous  treatment  of  infec¬ 
tions,  and  by  the  observance  of  well-defined  laws  of  eugenics  and  sex 
hygiene,  the  transgression  of  which  may  take  an  obscure  but  none  the 
less  active  part  in  such  results.  An  excellent  illustration  of  some  of  the 
remoter  elements  involved  in  the  etiology  of  the  latter  more  obscure 
cases  is  supplied  by  the  history  of  a  specimen  in  the  McGill  Museum, 
presented  by  the  late  John  McCrae,  of  pulmonary  atresia  with  incom¬ 
plete  heterotaxy”  (situs  inversus  of  the  viscera  and  of  the  auricles  of  the 
heart  with  reversed  torsion  of  the  great  trunks)  from  a  case  dying  on  the 
forty-ninth  day  with  extreme  morbus  coeruleus ,  which  was  the  fifteenth 
child  of  a  Jj  6-year-old  mother  who  was  mentally  deficient  and  had  a  hare¬ 
lip!  The  inefficient  metabolic  processes  of  this  elderly  individual,  herself 
of  low  mental  and  physical  caliber,  and  laboring  under  the  strain  of  the  last 
of  many  pregnancies,  evidently  combined  here  to  produce  an  Exhaustion- 
state^  of  the  procreative  powers  that  would  appear  to  have  been  at  least 
one  important  element  in  the  causation  of  the  defect.  Similarly,  there 
is  considerable  statistical  evidence  to  show  that  marriages  of  close  con¬ 
sanguinity,  which  apparently  transgress  certain  obscure  immunilogical 
principles,  are  liable  to  be  followed  by  defects  in  the  special  senses,  and 
possibly  also  in  the  heart,  and  are,  therefore,  to  be  condemned.  So  also, 
unions  involving  great  physical  disparities  and  undertaken  in  defiance 
of  Nature’s  principles  of  selection  are  to  be  avoided. 

Of  importance  also  in  the  pathogenesis  is  the  effect,  during  the  critical 
eight  weeks,  of  those  obscure  psychic  influences  that  undoubtedly  exercise 
a  potent  effect,  whether  through  the  action  of  internal  secretions  or  some 
other  organic  path  as  yet  little  understood,  on  the  processes  of  gtfowth. 
Physical  abuse  of  the  mother  by  the  drunken  father  of  a  child  during 
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this  period  of  its  embryonic  life  has  been  followed,  in  at  least  two  recorded 
instances  within  onr  knowledge,  by  cardiac  defects  which  have  repeated 
themselves  from  a  like  cause  in  other  children  of  the  same  generation. 
The  direct  trauma  was  here  certainly  the  least  part  of  the  offense.  And 
the  converse,  with  its  corollary,  is  also  true.  For,  as  Stockard  has  shown 
in  his  epoch-making  contribution  to  the  etiology  of  monstrosities,  inter¬ 
ference  with  the  “rate  of  growth”  at  any  given  point  results  in  its  perma¬ 
nent  retardation,  and  in  that  asymmetry  of  finer  or  coarser  details,  which, 
at  one  end  of  the  scale  creates  ugliness  or  disharmony  of  feature,  and, 
at  the  other,  anomalies  and  finally  monstrosities.  In  the  establishment  of 
those  influences  which  most  conduce  to  the  harmonious  and  equable  devel¬ 
opment  that  embryonic  life  demands  for  its  normal  fulfillment  in  a  sane 
mind  and  a  healthy  and  beautiful  body,  a  fundamental  obligation  rests 
upon  both  the  individuals  who  together  share  in  the  copartnership  of 
responsibility  that  parenthood  involves. 

Pre-natal  Infections  and  Intoxications. — In  addition  to  the  avoidance 
of  such  obscure  and  remote  causes  as  are  enumerated  above,  attention  must 
be  directed  to  the  prevention  or  cure  of  direct  noxa  in  the  form  of  toxins  or 
infective  processes,  which  may  exist  in  either  parent,  but  which  are  espe¬ 
cially  serious  in  the  mother,  both  before  and  after  conception,  and  which 
may  exert  a  directly  inhibitory  effect  on  the  developing  embryo.  The  most 
important  of  such  noxa  in  the  mother,  at  least  as  regards  the  congenital 
valvular  lesions  of  later  fetal  incidence,  would  at  first  sight  appear 
to  be  rheumatic  fever ,  both  because  this  is  the  commonest  cause  of  heart 
disease  in  pregnancy  and  because  the  lesion  of  fetal  endocarditis  closely 
resembles  the .  simple  verrucose  form  of  rheumatic  origin  in  the  adult 
heart,  and  differs,  at  least  in  the  majority  of  the  cases,  both  in  character 
and  distribution  of  vegetations  from  the  sub-acute  bacterial  type  so  clearly 
described  and  demonstrated  by  Libman,  and  recently  by  Blumer,  whose 
statistics  show  also  that  the  latter  more  virulent  infection  is  relatively 
uncommon  in  early  childhood  (and  therefore  probably  in  utero).  Further 
investigations  on  this  point  are  needed,  and  microscopic  examination  of 
the  fetal  myocardium  in  recent  inflammation  of  its  valvular  endocardium 
should  be  made  to  determine  the  presence  or  otherwise  of  Aschoff  bodies. 
The  remarkable  family  incidence  of  rheumatic  heart  disease,  and  the 
preponderance  of  rheumatism  as  a  cause  of  heart  disease  in  pregnancy  have 
been  demonstrated  with  growing  clearness  by  the  work  of  Lawrence, 
Paul  D.  White  and  others,  and  direct  transmission  of  the  disease  from 
the  mother  to  the  fetus  in  utero  has  been  established  by  a  number  of 
observations,  as  in  the  finding  by  Poynton  and  Paine  of  vegetations  on  the 
mitral  valve  of  an  infant  dying  on  the  second  day  of  life,  whose  mother 
had  suffered  from  acute  rheumatism  in  the  later  months  of  pregnancy. 

Of  other  acute  infections  a  history  of  tuberculosis ,  especially  in  the 
mother,  occurs  not  infrequently  in  cardiac  defects.  Albasanz  cites  three 
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such  cases,  and  insists  upon  the  importance  of  this  factor,  claiming  that  it 
acts  by  producing  specific  or  sclerotic  lesions,  or  by  leading  to  a  dystrophic 
state  which  favors  the  influence  of  even  slightly  toxic  causes. 

Small-pox  in  the  pregnant  mother  was  associated  with  pulmonary 
stenosis  of  the  inflammatory  type  (ventricular  septum  closed)  in  a  child 
born  in  the  seventh  month,  which  itself  sustained  an  attack  of  this  disease 
two  weeks  after  birth,  in  a  case  reported  by  Niergarth. 

Alcohol  Intoxication. — The  recent  remarkable  observations  published 
by  Dr.  Stockard,  on  the  effects  upon  the  germ  cells  of  animals  exposed  to 
the  fumes  of  alcohol  as  seen  in  the  later  generations  of  large  series  of 
guinea  pigs,  demonstrate  clearly  the  fact  that  such  noxa  in  the  parental 
organism  is  capable  of  exerting  a  directly  inhibiting  and  deforming  effect 
upon  successive  generations,  so  that,  whatever  conclusions  one  may  draw 
upon  the  ultimate  result  of  such  intoxication  in  eliminating  degeneracy  in 
the  race,  the  conclusion  is  inevitable,  that  malformations  in  the  individual 
must  frequently  be  attributable  to  alcoholic  and  other  intoxicating  habits, 
which  are  the  direct  cause  of  many  cardiac  defects. 

Preventive  Therapy. — The  remarkable  success  that  has  attended  the 
introduction  of  organized  measures  against  rheumatism  at  Bellevue 
Hospital  and  elsewhere  during  the  past  five  years,  as  shown  by  Lambert’s 
statistics,  make  the  indications  for  prenatal  treatment  in  this  connection 
very  plain.  The  “expectant”  or  pregnant  mother  is  to  be  shielded  from 
the  invasion  of  all  such  infections  by  every  available  means,  both  by  the 
maintenance  of  her  personal  resistance  and  by  the  judicious  treatment  or 
removal  of  all  possible  foci  of  infection  in  teeth,  tonsils,  genitalia  or  else¬ 
where  which  might  serve  as  portals  of  entrance  for  rheumatic  or  other 
poisons.  Scrupulous  oral  and  dental  hygiene  is  especially  imperative. 
Tuberculosis  should  be  similarly  guarded  against,  and  pulmonary  com¬ 
plications  sedulously  avoided.  An  active  tuberculous  lesion  should  debar 
the  patient  from  motherhood  at  least  until  the  quiescent  stage  is  reached. 
Active  tuberculosis  in  the  father  should  be  treated  by  his  segregation  until 
the  infective  condition  is  past. 

Among  prenatal  infections  congenital  syphilis  probably  takes  first 
place  as  an  etiological  factor  in  cardiac  defects  due  to  early  arrest  of 
development.  This  opinion  is  based  on  the  frequency  of  a  luetic  parental 
history  and  of  multiple  associated  anomalies  in  these  cases,  and  on  the 
researches  of  Warthin  who  lias  demonstrated  a  diseased  myocardium  in 
every  case  of  hereditary  lues  he  has  examined.  This  view  of  the  causal 
relation  of  congenital  syphilis  to  many  cases  of  grave  cardiac  defects 
cannot,  however,  as  yet  be  said  to  be  proved,  for  statistics  based  on  autopsy 
findings  of  the  incidence  of  cardiac  anomalies  in  this  disease  are  still 
lacking,  and  serological  evidence  is  usually  negative,  so  that  many  leading 
pediatricians  unite  in  disclaiming  any  causal  connection.  A  luetic  history 
in  one  or  both  parents  is  certainly  frequent.  It  was  present  in  23  out  of 
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33  cases  investigated  by  Steffano  and  in  only  5  of  his  series  could  it  be 
positively  excluded.  He  insists  upon  the  importance  of  vigorous  prenatal 
treatment  of  the  mother  on  this  account  and  the  treatment  also  of  infants 
with  cardiac  defects  where  congenital  syphilis  is  suspected.  The  common 
occurrence  of  multiple  anomalies  with  or  without  a  clear  history  of 
syphilis,  or  repeated' miscarriages,  is  also  evident  from  the  literature  and 
is  frequently  ascribed  by  the  writers  to  the  luetic  history.  In  illustration 
might  be  quoted  the  case  cited  by  l’Abbe  of  “pure”  mitral  stenosis  asso¬ 
ciated  with  dwarfism  and  dental  and  palatal  deformities  in  a  patient  with 
a  history  of  paternal  syphilis  (general  paralysis)  and  polylethalism  of 
brothers  and  sisters  in  early  life;  and  that  reported  by  Queyrat,  Gandry 
and  Delinquand  of  congenital  cardiac  disease,  in  a  case  of  vitiligo  with 
facial  asymmetry  and  malformation  of  the  dental  ramus  and  palatal  arch, 
in  which  hereditary  syphilis  was  claimed  as  the  cause  by  the  authors, 
although  they  were  unable  to  demonstrate  its  presence  by  the  usual  tests. 
The  frequent  association  of  cardiac  defects  with  Mongolian  idiocy  is  also 
highly  suggestive,  Dr.  John  Thomson’s  statistics  in  this  connection  giving 
28  cardiac  defects  in  his  series  of  138  cases.1  Here  a  syphilitic  origin  is 
doubtful  on  account  of  the  frequent  occurrence  of  mongolism  in  the  last  of 
many  pregnancies  or  in  very  young  primiparse  (indicating  an  “exhaustion- 
state”  of  the  procreative  faculties),  and  the  curious  phenomenon  of  its 
appearance  in  only  one  member  of  a  heterologous  twin  pregnancy  (sug¬ 
gesting  a  primary  lesion  of  the  germ-plasm),  and  laboratory  evidence  in 
these  cases  is  also  conflicting  or  misleading,  as  seen  from  the  study  by 
Stevens  and  its  refutation  by  McLelland  and  Ruh.  But  again  the  peculiar 
Mongolian  syndrome,  with  the  typical  facies  and  regularly  associated 
deformities,  together  with  the  very  early  stage  at  which  the  cardiac  defect 
has  usually  occurred  ( persistent  ostium  primum)  strongly  suggest  an 
inhibitory  action  of  disordered  internal  secretions  or  other  little  under¬ 
stood  metabolic  processes,  the  seat  of  which  lies  in  the  first  place  in  the 
maternal  tissue.  Swanherg  and  Haynes  conclude  a  full  study  of  this 
subject  of  mongolism  in  twins  with  complete  review  of  its  bibliography, 
with  the  words,  “the  opinion  of  virtually  all  who  have  studied  it  is 
that  it  is  due  to  something  that  interferes  with  prenatal  development,  and 
that  the  adequate  cause  is  to  he  sought  in  the  condition  of  the  mother  during 
pregnancy  ”  It  is  hard  to  disprove  congenital  syphilis  as  a  cause  of  car¬ 
diac  defects.  Warthin,  whose  large  experience  constitutes  him  an  author¬ 
ity,  believes  that  the  ordinary  tests  for  hereditary  lues  have  no  significance 
in  childhood.  His  own  histological  researches  on  “Congenital  Cardiac 
Syphilis”  are  of  great  interest.  In  12  cases,  all  dying  from  unknown 

1  In  a  letter  received  by  the  writer  after  this  article  was  in  proof,  Dr.  Thomson 
writes:  “I  have  notes  of  300  cases  of  Mongolism  at  various  ages.  Those  of  them  that 
were  under  five  years  of  age  when  seen  had  symptoms  of  congenital  cardiac  disease  in 
the  proportion  of  1  in  every  6.  In  the  older  ones  the  proportion  was  1  in  every  8. 
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causes,  the  heart  muscle  was  found  to  he  the  seat  of  an  extensive  diffuse 
or  localized  syphilitic  myocarditis  with  spirochetes  massed  at  the  most 
advanced  foci  of  degenerative  and  inflammatory  change.  Nine  out  of  the 
12  were  infants  or  young  children,  but  3  were  subjects  past  the  age  of 
puberty,  aged  respectively,  fifteen,  eighteen  and  twenty-two  years.  All 
were  distinctly  underdeveloped,  and  in  one,  a  girl  aged  eighteen,  marked 
infantilism  existed.  The  oldest  patient,  a  young  woman  student  of 
twenty-two,  whose  father  was  in  the  last  stages  of  locomotor  ataxia,  gave  a 
history  of  having  been  a  “blue  baby”  and  of  cardiac  symptoms  from  in¬ 
fancy,  and  died  from  a  bacterial  endocarditis  engrafted  on  a  diseased 
myocardium.  In  a  later  communication  by  the  same  author  upon  the 
autopsy  findings  of  two  cases  of  congenital  syphilis  in  infants  with  marked 
clinical  manifestations,  the  heart  muscle  was  found  microscopically  to  be 
loaded  with  spirochetes  massed  together  in  large  focal  areas  of  advanced 
fatty  and  myxomatous  degeneration  and  inflammatory  cell  proliferation, 
while  all  the  other  organs  of  the  body  were  entirely  free  from  spirochetes. 
The  conclusion  is  drawn  that  congenital  cardiac  syphilis  of  the  non-gum- 
matous  type  is  relatively  frequent,  and  the  interesting  conception  is  formu¬ 
lated  that  in  hereditary  lues  the  heart  is  the  usual  seat  for  the  colonization 
of  spirochetes. 

This  entire  subject  of  an  etiological  relationship  between  congenital 
syphilis  and  that  deep-seated  class  of  anomalies  in  which  the  more  serious 
cardiac  defects  belong  is  thus  still  plunged  in  obscurity,  and  further 
investigations  are  needed,  both  into  the  relative  frequency  of  anomalies  of 
the  heart  in  such  cases  of  hereditary  lues  as  come  to  autopsy,  and,  on  the 
other  hand,  into  the  presence  or  absence  of  spirochetes  in  the  heart  muscle 
of  grave  cardiac  anomalies. 

The  point  to  he  insisted  upon  here  is  that,  since  an  etiological  rela¬ 
tionship  exists  in  certain  cases,  and  in  view  of  the  remarkable  success  that 
attends  antiluetic  treatment  of  the  expectant  and  pregnant  mother,  pre¬ 
cautionary  measures  and  rigid  inspection  and  serological  and  other  inves¬ 
tigations  should  be  undertaken,  both  of  the  expectant  mother  and  of  those 
infants  which  are  the  subjects  of  cardiac  defects,  with  a  view  to  vigorous 
antisyphilitic  measures  if  these  are  indicated.  To  this  end  it  is  essential, 
first,  to  forbid  marriage  of  all  infected  persons  until  at  least  two  years 
after  a  reported  cure  (Holt)  ;  secondly,  to  establish  in  all  suspected  cases 
the  existence  or  otherwise  of  the  disease  in  the  mother  by  a  thorough 
physical  examination  and  by  the  Wassermann  test  carried  out  first  in  the 
blood,  and  then,  if  this  for  any  reason  is  doubtful,  on  the  cerebrospinal 
fluid.  In  the  event  of  a  positive  or  even  probable  diagnosis  of  maternal 
syphilis,  treatment  must  be  at  once  begun  both  by  intravenous  injections 
of  arsphenamin  and  by  mercurial  remedies.  The  routine  carried  out  at 
any  first-class  clinic  may  be  taken  as  a  guide  and  is  fully  described  else¬ 
where  in  this  system.  The  kidneys  must  of  course  be  watched  for  effects  of 
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arsphenamine  poisoning,  and  mercury  must  not  be  pushed  to  the  point  of 
salivation.  Such  medication  is  not  only  well  borne  by  the  early  embryo, 
but  has  an  actively  protective  or  curative  effect  upon  it,  statistics  showing 
that  in  the  great  majority  of  cases  the  child  of  a  syphilitic  mother  so 
treated  in  her  pregnancy  is  born  healthy,  without  luetic  taint,  whereas 
we  know  that  practically  all  children  born  of  mothers  in  the  active  stages 
of  the  disease,  and  who  are  as  yet  untreated,  present  unmistakable  evi¬ 
dences  of  congenital  lues.  E.  A.  Morgan’s  statistics  from  the  Toronto 
Hospital  for  Sick  Children  show  93  per  cent  of  healthy  offspring  from 
syphilitic  mothers  who  have  been  treated  along  similar  lines. 

Treatment  of  the  Cyanotic  Group 

Under  this  heading  is  considered  the  treatment,  in  so  far  as  this  may 
be  feasible,  of  the  characteristic  symptom-complex  of  congenital  cyanosis 
as  it  appears  in  those  cases  where  oxygen  unsaturation  has  increased  up  to 
or  beyond  its  threshold  value  (6.5  per  cent),  either  through  direct  admix¬ 
ture  of  venous  with  the  arterial  stream,  as  in  absence  of  the  cardiac  or 
arterial  septa  or  transposition  of  the  great  trunks  (Lundsgaard’s  oc  fac¬ 
tor),  or  increased  oxygen  consumption  in  the  capillaries,  as  in  the  right¬ 
sided  valvular  lesions  ( D  factor). 

Two  causes  militate  directly  to  the  distress  of  such  patients:  (a)  the 
inadequate  supply  of  oxygen  to  the  tissues;  ( b )  the  pressure-effects  upon 
these  of  abnormal  fullness  in  the  venous  reservoir  resulting  from  the  over¬ 
filled  right  heart,  such  as  exists  both  in  the  right-sided  valvular  lesions 
and  in  large  septal  defects.  In  addition  to  the  objective  phenomena  of 
oxygen-unsaturation,  cyanosis,  clubbing,  cyanosis  retinae,  and  polycythe¬ 
mia,  the  special  subjective  symptoms  that  call  for  relief  are:  palpitation 
and  dyspneic  attacks  with  transient  increase  of  cyanosis,  chilliness  of  the 
surface  and  extremities  and  such  evidences  of  venous  engorgement  as 
insomnia  and  epistaxis.  Treatment  is,  of  course,  entirely  palliative  in  this 
unfortunate  group  of  cases,  'preventive  in  the  sense  only  of  retarding  the 
downward  course  of  the  disease  by  strengthening  the  power  of  the  heart 
muscle  within  its  limitations,  and  symptomatic  only  in  so  far  as  the  dis¬ 
tressing  symptoms  of  oxygen  unsaturation  or  venous  plethora  admit  of 
alleviation. 

Symptomatic  Treatment  of  the  Cyanotic  Group. — The  palliative 

measures  available  may  be  enumerated  as  follows: 

Bloodletting  may  be  required  to  assist  in  depleting  an  overloaded  right 
ventricle.  This  may  be  carried  out  by  venesection,  15  or  20  ounces  being 
withdrawn,  often  to  the  great  relief  of  the  patient,  or  by  the  application 
of  two  or  three  leeches  over  the  liver;  the  latter  method  is  preferable  in 
children,  but  care  should  be  taken  to  avoid  alarming  very  young  subjects. 

Various  medicinal  remedies  may  be  employed.  Stimulants  for  the 


TREATMENT 


343 


relief  of  the  dyspneic  attacks,  and  the  temporary  support  of  the  failing 
myocardium,  in  childhood  the  most  suitable  being  small  doses  of  brandy 
or  ammonia  and  ether,  caffein  citrate,  adrenalin,  etc.,  or  such  antispas- 
modics  as  cannabis  indica  may  be  tried.  To  allay  the  nervous  irritability 
and  cough,  so  trouble^ 
some  in  the  later  stages, 
sedatives  or  narcotics 
such  as  the  bromids  for 
more  prolonged  dosage, 
or  small  doses  of  heroin 
(gr.  1/12)  or  morphia 
gr.  1/8  with  atropin  gr. 

1/100.  As  hypnotics 
for  the  insomnia  that  is 
often  a  distressing  fea¬ 
ture,  veronal  gr.  vii  ss, 
trional  gr.  x  or  sulpho- 
nal  gr.  xx  (adult  doses) 
may  be  used,  and  for 
more  intractable  cases  a 
chloral  mixture. 

Treatment  by  Inhar 
lation  of  Oxygen. — This 
treatment,  though  en¬ 
tirely  futile  in  true  mor¬ 
bus  coeruleus  for  reasons 
given  below,  must  be 
retained  in  the  thera¬ 
peutic  armamentarium, 
both  because  this  is  an 

important  diagnostic  pjG  — Clubbing  of  Toes  in  Congenital  Cyanosis. 
measure  in  cardiac  de-  (Courtesy  of  Dr.  John  Howland,  Baltimore.) 

fects,  and  because  it 

may  be  of  actual  assistance  in  cases  where  certain  complicating  pulmonary 
conditions  contribute  to  the  cyanosis,  although  not  its  essential  cause.  The 
dramatic  relief  which  follows  this  measure  in  cyanosis  due  to  deficient  pul¬ 
monary  oxygenation,  as  in  fetal  atelectasis  (Lundsgaard  and  Van  Slyke’s 
l  factor),  brings  the  question  as  to  its  indication  for  congenital  cyanosis 
immediately  into  the  foreground.  One  of  the  greatest  services  rendered  by 
Lundsgaard  and  Van  Slyke  in  this  field  is  the  clear  demonstration  of  the 
reasons  why  oxygen  inhalation  brings  absolutely  no  reduction  of  the  un- 
saturation  in  congenital  cardiac  disease  proper  ;  for  cyanosis  is  here,  at 
least  in  the  great  majority  of  cases,  the  result  either  of  a  “right  to  left 
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shunt”  of  venous  into  arterial  blood  through  a  septal  defect  (alpha  factor 
— see  Fig.  3)  or  of  an  increased  oxygen  consumption  in  the  tissues 
from  peripheral  stasis  (D  factor),  as  in  right-sided  valvular  lesions;  and 
therefore  oxygen  administered  through  the  mechanism  of  the  pulmonary 
circulation  to  blood  already  fully  saturated  in  the  lungs  of  course  cannot 
mitigate  the  effect  of  the  unsaturated  blood  entering  from  an  entirely 
extraneous  source. 

On  these  grounds  oxygen  administered  by  the  pulmonary  route  is  to 
be  definitely  recognized  as  of  no  direct  therapeutic  value  in  congenital 
cyanosis.  Its  rapid  action,  however,  in  cyanosis  of  pulmonary  origin, 
makes  it  of  much  use  in  the  diagnosis  or  elimination  of  this  possibility, 
and,  where  the  etiology  of  the  cyanosis  is  doubtful,  especially  in  young 
infants  in  whom  atelectasis  may  be  at  least  a  contributing  cause,  it  should 
be  used  both  to  assist  in  establishing  the  actual  condition  present  and  also 
for  its  possible  remedial  effect  in  suitable  cases. 

The  old  methods  of  administration  by  funnel  or  otherwise  are  futile; 
Haldane  has  demonstrated  that  98  per  cent  of  the  gas  is  lost  in  giving  it 
in  this  way  (or,  to  use  Meltzer’s  terms,  the  air  is  not  enriched  by  the 
funnel  method  more  than  2  per  cent).  Oxygen  chambers  enclosing  the 
entire  subject  have  been  devised  by  Stadie  and  others,  but  a  practical 
clinical  procedure  has  not  yet  been  invented;  and  the  tent  method,  as  used 
by  Leonard  Hill  (in  which  the  upper  part  of  the  body  is  enclosed  in  a 
cardboard  or  other  air-tight  box,  into  which  oxygen  is  admitted  and  inhaled 
pure)  is  adapted  to  emergency  use  but  is  not  ideal.  For  adults  and  older 
children,  the  most  practical  apparatus  to  date  is  along  the  lines  of  that 
described  and  figured  by  Haldane  in  which  the  minimum  amount  of  oxy¬ 
gen  required  to  relieve  the  cyanosis  is  first  estimated  (usually  1  to  3 
liters  per  minute)  and  this  delivered  into  a  proper  collecting  bag  and 
thence  administered  (through  warm  water)  to  the  patient  by  tubing  sup¬ 
plied  with  a  mica  non-return  expiratory  valve,  face  mask  and  nose  clip 
being  duly  applied. 

Barach  and  Woodwell  substitute  a  soda-lime  mixture  permitting  of 
re-breathing  and  a  two-way  valve  connecting  the  patient  with  the  air  for 
Haldane’s  reducing  valve,  and  use  an  ordinary  rubber  mouthpiece  with 
nervous  patients  instead  of  the  mask,  omitting  also  the  nose  clip,  on  the 
ground  that  a  sufficient  admixture  of  oxygen  is  obtained  when  the  patient 
is  attached  to  the  oxygen  tank  by  combined  nose  and  mouth-breathing. 
Their  apparatus  is  figured  in  the  “Studies  in  Oxygen-Therapy”  by  these 
authors. 

In  infants  or  other  subjects  incapable  of  cooperation  a  Y-shaped  tube 
provided  with  two  small  catheters  may  be  inserted  in  the  nostrils,  or  a 
catheter  (protected  by  a  collar  as  described  by  Baikwin)  inserted  in  the 
mouth  and  held  in  place  by  tapes.  The  accompanying  illustration  (Fig. 
11)  shows  the  application  of  the  two  latter  methods. 
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Fig.  11. — Methods  foe  Administering  Oxygen  to  Young  Infants.  (Courtesy  of  Dr. 
Bret  Ratner,  New  York.) 

A.  Oxygen  can  be  given  by  means  of  two  fine  catheters  inserted  into  the  nostrils.  The 
catheters  are  well  lubricated  and  connected  to  the  oxygen  tank  by  means  of  a  Y-tube. 

B.  Oxygen  administered  by  means  of  a  rubber  tube  ( 1  cm. )  inserted  into  the  mouth. 
The  tube  can  be  held  or  kept  in  place  by  means  of  adhesive  plaster  or  a  tape  run  around 
the  child’s  head 
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Intrcu-vascular  Oxygen  Administration. — This  subject  of  oxygen 
therapy  in  congenital  cyanosis  cannot  be  dismissed  without  reference  to 
the  recent  experimental  work  (as  yet  unpublished),  carried  out  by 
Dr.  E.  T.  Lumsden  at  the  Lister  Institute,  by  which  he  has  demonstrated 
that  pure  oxygen  may  be  administered  intra-arterially  to  rabbits,"  cats  and 
dogs,  under  due  precautions  as  to  quantity  and  rate,  without  the  produc¬ 
tion  of  clotting  or  gas  embolism.  Of  still  greater  practical  interest  are 
the  results  reported  by  Galata,  who  has  injected  oxygen  intravenously  into 
normal  dogs  at  a  maximal  dose  of  2  c.c.  per  kg.  per  minute,  without  un¬ 
toward  effects;  in  the  case  of  prolonged  injections  it  was  found  advisable 
not  to  go  beyond  1.5  c.c.  per  kg.  per  minute,  which  is  an  amount  that 
would  be  sufficient  to  relieve  an  extreme  degree  of  oxygen  unsaturation. 
Intravenous  doses  of  3  c.c.  per  kg.  could  be  administered  for  a  few  minutes 
only.  The  maximal  innocuous  dose  remained  the  same  whether  the  veins 
for  the  injection  were  near  to  or  far  from  the  heart,  and  even  if  the  animal 
was  in  an  asphyxiated  condition.  These  investigations  have  not  yet  been 
extended  to  human  subjects  but  it  is  readily  seen  that  if,  in  the  course  of 
such  researches,  it  be  found  possible  to  establish  a  method  by  which  oxygen 
may  be  introduced  with  safety  directly  into  the  circulation  over  even  a 
short  period,  the  relief  to  the  patient  from  his  extreme  degree  of  oxygen 
unsaturation  might  last  long  beyond  the  time  of  administration,  and  thus 
secure  to  these  distressing  cases  the  same  alleviation  that  is  derived  from 
oxygen  inhalation  in  anoxemia  of  pulmonary  origin. 

Preventive  Treatment  of  the  Cyanotic  Group. — Under  this  heading 
are  considered  those  general  hygienic  measures  that  may  retard,  even 
though  they  cannot  finally  arrest,  the  downward  trend  of  the  disease. 
In  this  connection  the  following  judicious  and  valuable  statement  has  been 
kindly  supplied  to  the  writer  for  the  purposes  of  this  article  by  Dr.  Edith 
Bronson  of  San  Francisco,  a  pediatrician  whose  experience  in  the  physio¬ 
therapy  of  cardiac  disease  in  children  makes  her  an  authority  on  this 
subject. 

“The  Cyanotic  Croup  Which  Lives  to  School  Age. — From  birth  the 
child  should  be  under  the  most  careful  supervision  in  respect  to  diet  and 
hygiene.  Prevention  of  infections,  cold,  bronchitis  and  the  diseases  of 
childhood  is  most  important.  An  infection,  which  might  be  of  little 
significance  in  the  ordinary  child,  may  be  fatal  in  one  of  these  children. 
Each  cold  should  be  treated  as  a  serious  thing. 

“Character-building. — Self-control  and  obedience  are  most  necessary 
in  this  type  of  child.  The  temptation  is,  because  the  child  becomes 
cyanosed  on  crying,  to  let  him  have  his  own  way  in  everything.  This  is 
entirely  wrong.  He  must  learn  self-restraint  if  he  is  to  live,  and  he  learns 
it  with  least  injury  to  himself  in  infancy.  Even  with  the  risk  of  convul¬ 
sive  attacks,  the  lesser  danger  is  not  to  “give  in”  to  the  infant  or  young 
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child,  and  his  training  in  these  respects  is  as  important  as  the  prevention  of 
infections,  and  much  more  difficult.  It  can  be  satisfactory  only  when  the 
mother  is  moderately  intelligent  and  has  complete  confidence  in  the  physi¬ 
cian.  As  a  child  usually  can  be  taught  personal  cleanliness,  so  he  can  be 
taught  exercise  habits  which  correspond  to  his  cardiac  tolerance.  Instead 
of  being  constantly  nagged  by  the  anxious  mother,  great  pains  should  be 
given  to  teaching  him  games  which  he  may  play.  He  should  not  be  made 
an  invalid,  sitting  about  and  allowed  no  exercise.  The  standardization  of 
games  in  regard  to  the  work  they  require  may  be  useful.  Personally,  I  am 
more  inclined  to  think  that  the  education  of  the  individual  child  to  keep 
within  his  own  tolerance  limits  is  more  important.  This  is  easier  in 
children  with  congenital  hearts  than  in  those  suffering  from  acquired 
disease,  because  the  effect  of  overwork  is  immediate,  and  more  or  less  dis¬ 
tressing.  The  average  intelligent  child  of  five  years  knows  when  he  is 
out  of  breath,  and  if  he  has  been  properly  brought  up,  can  be  taught  to 
keep  his  play  exertion  below  the  tolerance  limit.  When  the  school  age 
arrives  difficulty  in  control  is  increased.  Competitive  games  must  be 
eliminated  and  in  others  the  child  is  tempted  to  do  his  utmost.  Many  who 
have  progressed  fairly  satisfactorily  in  the  preschool  age  show  constant 
cyanosis,  and  extreme  cyanosis  on  exertion,  after  a  year  or  more  of  school 
life.  (This  should  be  more  frequently  remembered  in  differential  diagno¬ 
sis  between  congenital  and  acquired  heart  disease  in  young  children.)  At 
this  age  and  throughout  life  the  benefit  of  the  early  training  in  self-control 
appears. 

“The  question  of  institutional  treatment  of  this  much  handicapped 
group  must  be  noted.  A  special  school  is  of  course  essential,  also  play 
supervision.  The  advantage  is  the  elimination  of  competition,  and  a 
lessened  liability  to  intercurrent  infections.  The  disadvantages  are  many. 
Ultimately  the  individual,  if  he  lives,  must  return  home  and  face  his  life 
without  the  protection  which  an  institution  affords.  With  the  possible 
exception  of  intolerable  home  surroundings,  which  no  amount  of  social 
work  can  modify,  it  seems  wiser  that  he  grow  up  himself  in  the  environ¬ 
ment  in  which  he  must  live. 

“Tests  of  Cardiac  Function. — In  the  cyanotic  group  set  tests  give 
little  added  information.  I  have  used  the  ability  to  recover  after  extreme 
dyspnea.  My  method  is  somewhat  as  follows:  Rest  (prone)  until  respira¬ 
tion,  pulse  and  systolic  pressure  are  constant.  Exercise — as  hopping, 
jumping,  climbing  stairs,  or  calisthenics — until  the  child  is  “tired  out.” 
Repeat  (child  lying  down  quickly),  respiration,  pulse  and  systolic  pres¬ 
sure.  Repeat  in  one  minute,  again  in  five  minutes,  and  longer  if  fhe 
return  to  normal  has  not  occurred.  In  the  normal  athletic  child  the 
return  to  normal,  even  after  striking  dyspnea,  is  within  two  ^minutes. 
In  fact  the  pulse  usually  slows  below  the  starting  point  fwithinffwo  minutes. 
The  respiratory  rate  is  the  latest  to  reach  normal.  The  type  of  systolic 
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pressure  curve  is  characteristic,  and  has  been  described  in  detail  by 
Barringer  of  New  York;  also  the  type  of  delayed  rise  and  prolonged  fall 
which  goes  with  cardiac  inefficiency.  (I  am  coming  to  believe  that  the 
recovery  from  dyspnea  is  just  as  accurate  a  gage  as  the  more  difficult  to 
obtain  blood-pressure  curve. )” 

“Now  in  using  the  above  routine,  I  have  found  certain  instances  of  low 
systolic  pressure  which  actually  seemed  to  be  decreased  with  exertion. 
Example — Female,  7  to  8  years,  undersized,  deeply  florid  lips  and  slightly 
clubbed  fingers,  seen  first  about  two  years  ago,  when  I  was  especially  inter¬ 
ested  in  developing  my  physiotherapy  technic.  I  put  her  in  the  Uni¬ 
versity  of  California  Hospital,  for  physio-therapy  treatment.  Her  systolic 
pressure  was  76.9  and  obtained  no  rise  with  exercise,  in  fact,  as  dyspnea 
and  cyanosis  increased,  no  sound  came  through  by  the  auscultatory 
method.  Distress  was  great  even  after  hopping  on  one  foot  only  15  to  20 
times.  Recovery  was  rapid  when  put  back  to  rest,  and  the  systolic  pres¬ 
sure  returned  to  her  normal.  Graded  exercise  over  a  period  of  weeks 
gave  no  improvement  in  these  signs.  She  lost  weight  in  the  hospital. 
This  child  I  have  seen  at  least  once  a  month  for  two  years.  She  had  very 
diseased  tonsils  with  recurring  acute  attacks.  For  about  a  year  the  mother 
would  not  take  the  risk  of  tonsillectomy.  For  the  past  year  since  tonsil¬ 
lectomy,  she  has  improved  strikingly,  gained  11  to  12  pounds,  has  a 
systolic  pressure  of  86  to  88.  She  attends  school  and  within  her  limits  is 
a  normal  child.  Her  exercise  tolerance  is  greater,  but  still  very  limited. 
She  has  so  far  remained  free  from  intercurrent  infections.  Life  in  this 
instance  has  been  made  happier  by  removal  of  a  handicap  in  the  shape 
of  recurring  illness,  and  by  a  wisely  regulated  regime,  of  which  daily 
periods  of  open-air  exercise  are  an  established  part.” 

Treatment  of  the  So-called  Non-cyanotic  Group 

In  the  clinical  classification  outlined  on  page  332  (which,  it  is  inter¬ 
esting  to  note,  is  the  same  as  that  laid  down  by  Bamberger  in  1857),  two 
sets  of  “non-cyanotic”  cases,  both  of  clinical  significance,  are  distin¬ 
guished:  (a)  those  presenting  abnormal  communications  between  the 
venous  and  arterial  streams,  to  be  enumerated  as  localized  defects  of  the 
interauricular,  interventricular,  or  aortic  septa,  and  patent  ductus  arterio¬ 
sus,  which  usually  produce  distinctive  physical  signs  but  no  symptoma¬ 
tology  until  a  pathological  rise  of  pressure  in  the  pulmonary  circulation 
supervenes,  producing  a  reversal  of  flow  and  an  influx  of  venous  into 
arterial  blood  through  the  defect  and  a  resultant  “late”  cyanosis 
follows;  ( b )  cases  which  present  no  such  abnormal  opening  but 
only  certain  minor  malformations  (such  as  bicuspid  valves,  anomalous 
septa,  etc.)  producing  irregularities  of  the  blood  current  that  may  be  the 
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source  of  cardiac  strain  or  supply  a  locus  minor  resistentice  to  infection, 
but  that  do  not  lead  to  the  phenomena  of  deficient  aeration. 

Of  these  two  sets  of  cases,  the  former,  namely  the  cardiac  septal  de¬ 
fects,  is  naturally  the  more  serious,  for  to  the  dangers  common  to  both 
are  added  those  incident  to  a  terminal  oxygen  unsaturation.  From  the 
standpoint  of  therapeusis,  the  preventive  treatment  of  these  cases  is  of 
much  interest,  and  is  of  infinitely  greater  social  importance  than  is  the 
problem  of  the  merely  palliative  treatment  of  true  morbus  cceruleus  dis¬ 
cussed  above.  For  the  majority  of  these  patients  begin  life  as  physio¬ 
logically  normal  individuals  with  a  healthy  metabolism  and  respiratory 
exchange,  and  with  a  good  expectation  of  life,  provided  they  can  be  safely 
piloted  through  the  special  difficulties  and  dangers  incident  to  the  presence 
of  the  defect. 

During  the  last  decade,  the  science  of  cardiology  in  all  its  details  has 
advanced  so  far  that  an  exact  diagnosis  of  most  of  these  cases,  at  least  of 
localized  ventricular  septal  defects  and  patent  ductus  arteriosus,  is  usually 
made  in  our  larger  hospitals  and  cardiac  clinics,  and  is  entered  as  such 
upon  their  records.  It  is  therefore  interesting  to  note  that  no  special  men¬ 
tion  or  place  is  as  yet  accorded  them  in  the  classification  by  Dr.  T.  Stuart 
Hart  now  in  general  use  by  the  Associated  Cardiac  Clinics  and  the  New' 
York  Association  for  the  Prevention  and  Relief  of  Heart  Disease,  where 
they  are  apparently  relegated  from  their  loud  atypical  murmurs  to  the 
“possible”  organic  lesions  (Class  IV)  until  a  diagnosis  is  made.  The 
opinion  is  submitted  here  that,  once  diagnosed,  these  localized  septal  defects 
during  their  “compensated”  stage,  are  not  only  both  organic  lesions  pre¬ 
senting  no  symptoms  (Class  I),  but  are  also  members  of  that  most  impor¬ 
tant  “Potential”  group  (Class  V),  as  presenting  an  overloaded  pulmonary 
circulation  which  in  no  way  embarrasses  the  patient  at  the  time  of  obser¬ 
vation,  and  as  providing  a  seat  of  strain  or  impact  in  the  endarterium  or 
endocardium  that  may  some  day  form  a  nidus  for  the  invasion  of  virulent 
microorganisms  circulating  in  the  blood-stream.  It  is  therefore  suggested 
that  all  cases  of  “compensated”  septal  defects,  when  diagnosed  as  such, 
should  be  definitely  recognized  under  this  group,  by  the  early  removal  of 
foci  of  infection,  and  the  prompt  treatment  of  rheumatism  by  rest,  tonics 
and  salicylates ;  by  the  determination  of  the  individuals  cardiac  tolerance ; 
and  thereafter  by  the  prescription  of  exercise  or  play  in  accordance  with 
the  patient’s  functional  occupation  such  as  will  meet  his  social  and  per¬ 
sonal  requirements,  while  shielding  him  in  so  far  as  this  is  possible  from 
the  peculiar  dangers  that  threaten  him  through  the  nature,  of  his  organic 
lesion. 

The  mechanical  conditions  in  septal  defects  and  the  special  difficulties 
under  which  these  cases  labor  in  relation  both  to  overloading  of  the  right 
heart  under  the  physiological  condition  of  “left  to  right  shunt”  (Fig.  7) 
and  the  pathological  features  of  late  cyanosis  introduced  by  a  terminal 
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reversal  of  flow  (Fig.  3)  as  well  as  the  peril  in  which  these  patients  stand 
of  intercurrent  infections  about  the  margins  of  the  defects,  are  illustrated 


A 

Fig.  12  A,  Case  1. — To  Illustrate  Left  to  Right  Shunt  with  Terminal  Reversal  of 
Flow.  Large  Defect  at  the  Upper  Part  of  the  Interauricular  Septum  (Per¬ 
sistent  Ostium  Secundum).  Hypoplasia  of  the  Aorta  and  Great  Dilatation 
of  the  Pulmonary  Artery  with  Marked  Thickening  and  Calcification  of  the 
Pulmonary  Valves,  Hypertrophy  and  Dilatation  of  Right  Chambers.  Interior 
of  right  chambers  showing  large  defect  at  upper  part  of  interauricular  septum, 
absence  of  Annulus  ovalis,  and  great  hypertrophy  and  dilatation  of  right  chambers. 
From  a  woman,  aged  64,  with  left  to  right  shunt  of  the  circulation  until  six  months 
before  death  when  a  reversal  of  flow  occurred  with  resultant  “cyanose  tardive”  fol¬ 
lowing  bronchopneumonia.  (From  a  specimen  in  the  Pathological  Museum  of 
McGill  University  presented  by  F.  W.  C.  Mohr,  reported  by  M.  E.  Abbott  and  J. 
Kaufman,  Jou7'nal  of  Pathology  and  Bacteriology,  1910.) 

by  the  following  specimens  in  the  McGill  Medical  Museum,  which  are 
figured  here  in  order  to  elucidate  and  emphasize  these  important  and  too 
often  forgotten  points. 
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e.  Communi¬ 
cation  with 
sinus  of  ven¬ 
tricle 


d.  Hypertro¬ 
phied  conus 
of  R.  V. 


a.  Superior 
vena  cava 


b.  Dilated 
pulmonary 
artery 

C.  Calcareous 
excrescences 
on  pulmonary 
valve 


B 

Fig.  12  B,  Case  1. — To  Illustrate  Left  to  Right  Shunt  with  Terminal  Reversal 
of  Flow.  Large  Defect  at  the  Upper  Part  of  the  Interauricular  Septum  (Per¬ 
sistent  Ostium  Secundum  ) .  Hyperplasia  of  the  Aorta  and  Great  Dilatation 
of  the  Pulmonary  Artery  with  Marked  Thickening  and  Calcification  of  the 
Pulmonary  Valves,  Hypertrophy,  and  Dilatation  of  Right  Chambers.  Anterior 
view  of  12  A  showing  calcareous  pulmonary  valves  and  dilated  conus  of  right  ven¬ 
tricle.  From  a  woman,  aged  64,  with  left  to  right  shunt  of  the  circulation  until 
six  months  before  death  when  a  reversal  of  flow  occurred  with  resultant  “cyanose 
tardive”  following  bronchopneumonia.  (From  a  specimen  in  the  Pathological 
Museum  of  McGill  University  presented  by  F.  W.  C.  Mohr,  reported  by  M.  E.  Abbott 
and  J.  Kaufman,  Journal  of  Pathology  and  Bacteriology ,  1910.) 


Case  1  (Fig.  12  A  and  B),  to  illustrate  the  development  of  “right  to 
left”  shunt  supervening  at  the  end  of  a  long  life  of  perfect  competence  in 
which  a  “left  to  right”  shunt  (Fig.  7)  with  great  overloading  of  the 
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pulmonary  circulation  had  persisted  for  over  sixty  years  until  a  raised 
pulmonary  induced  a  reversal  of  flow  (Fig.  3).  Large  defect  of  the 
interauricular  septum,  size  of  a  fifty-cent  piece  with  hypoplasia  of  the 
aorta  and  great  dilatation  of  the  pulmonary  artery,  hypertrophy  and 
dilatation  of  the  right  ventricle  and  marked  thickening  and  calcification 
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Fig.  13,  Case  2.— Patent  Ductus  Arteriosus  with  Acute  Infective  Endarteritis 
About  Pulmonary  Orifice  of  Ductus  and  Multiple  Embolic  Abscesses  of  Lung. 
Pneumococcus  Infection.  Note  huge  thrombotic  vegetations  blocking  ductus  and 
healthy  pulmonary  valves.  ( To  illustrate  incidence  of  cm  infective  process  on  the 
right  side  in  a  case  of  left  to  right  shunt.)  (From  a  specimen  presented  to  the 
Pathological  Museum  of  McGill  University  by  Professor  O.  C.  Gruner.  Reported 
by  Drs.  W.  F.  Hamilton  and  M.  E.  Abbott,  Trans.  Assn.  Am.  Phys.,  1914.) 


of  the  pulmonary  valves  from  overwork.  A  hard-working  charwoman, 
aged  64,  was  perfectly  healthy,  and  presented  no  sign  of  cyanosis 
until  six  months  before  death,  when  she  became  cyanosed  and  developed 
bronchopneumonia  and  terminal  cyanosis.  Reported  by  us  in  Journal 
of  Pathology  and  Bacteriology ,  1910. 

Case  %  (Fig.  13),  illustrating  the  invasion  by  virulent  microorganisms 
of  the  margins  of  the  defect  in  the  right  ventricle  and  pulmonary  artery 
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in  a  case  of  left  to  right  shunt  of  the  blood-stream  as  shown  in  Figure  7. 
Patent  ductus  arteriosus  with  huge  thrombotic  masses  of  malignant  end¬ 
arteritis  about  the  pulmonary  orifice  of  the  ductus,  and  embolic  abscesses 
of  the  lungs,  brom  a  girl,  aged  19,  dying  of  pneumococcus  septicemia. 
Reported  in  Transaction#  American  Physicians ,  1914. 


A 


Fig.  14. — Aneurysm  of  tiie  Right  Aortic  Sinus  of  Valsalva  Rupturing  into  the 
Conus  of  the  Right  Ventricle  with  Defect  of  the  Anterior  Interventricular 
Septum  and  Malignant  Endocarditis  of  the  Margins  of  the  Defects  in  the 
Right  Mural  Endocardium  of  the  Right  Ventricle  Adjacent  and  Opposite 
These  and  of  the  Pulmonary  and  Aortic  Valves. 

A.  View  of  interior  of  right  ventricle,  showing  the  tubular  ruptured  aneurysm,  and 
the  massive  vegetations  clustered  about  and  opposite  to  the  defects  and  on  the  pul¬ 
monary  valves.  ( To  illustrate  the  incidence  of  an  acute  infective  process  in  a  case  of 
left  to  right  shunt.)  (From  a  specimen  in  the  Pathological  Museum  of  McGill  Uni¬ 
versity.  Republished  from  the  Sir  William  Osier  Anniversary  Volume ,  1919,  with  per¬ 
mission  of  Paul  B.  Hoeber,  Publisher.) 

Case  S  (Fig.  14  A  and  B,  illustrating  same  point  as  Case  2).  Rup¬ 
tured  congenital  aneurysm  of  right  aortic  sinus  of  Valsalva  with  localized 
defect  of  interventricular  septum.  Malignant  endocarditis  of  conus  of 
right  ventricle,  margins  of  defects,  pulmonary  and  aortic  valves.  From  a 
man  aged  38,  presenting  signs  of  communications  between  aorta  and  base 
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of  right  ventricle  and  pneumococcus  septicemia.  Reported,  in  Osier  Anni¬ 
versary  volume ,  1919. 


B 


Fig.  14. — Aneurysm  of  the  Right  Aortic  Sinus  of  Valsalva  Rupturing  into  the 
Conus  of  the  Right  Ventricle  with  Defect  of  the  Anterior  Interventricular 
Septum  and  Malignant  Endocarditis  of  the  Margins  of  the  Defects  in  the 
Right  Mural  Endocardium  of  the  Right  Ventricle  Adjacent  and  Opposite 
These  and  of  the  Pulmonary  and  Aortic  Valves. 

B.  Interior  of  left  ventricle  showing  the  openings  of  the  defects  above  and  below 
the  right  thickened  and  inflamed  right  aortic  cusp.  {To  illustrate  the  incidence  of 
an  acute  infective  process  in  a  case  of  left  to  right  shunt.)  (From  a  specimen  in  the 
Pathological  Museum  of  McGill  University.  Republished  from  the  Sir  William.  Osier 
Anniversary  Volume,  1910,  with  permission  of  Paul  B.  Hoeber,  Publisher.) 


From  the  above  it  is  evident  that  for  the  adequate  treatment  of  septal 
defects  preliminary  knowledge  is  necessary,  first  as  to  the  existence  of  the 
defect  itself  which  must  he  diagnosed  before  the  case  can  be  transferred 
from  the  “possible”  to  the  “potential”  class;  for  not  all  loud  murmurs  of 
irregular  localization  and  occurring  in  young  subjects  are  other  than 
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functional ;  and  secondly  as  to  the  “cardiac  tolerance”  of  the  individual 
which  must  be  estimated  both  in  order  that  he  may  be  permitted  to  take  his 
part  in  life  to  the  extent  of  his  capacity,  and  that  the  physician  may  judge 
of  the  degree  of  cardiac  strain  he  is  supporting  without  present  embarrass¬ 
ment.  Both  these  essentials  require  brief  discussion  here. 

Special  Diagnostic  Methods. — In  a  fair  proportion  of  cases,  the 
diagnosis  can  be  readily  established  by  the  characteristic  physical  signs 
that  exist,  whether  a  gaping  foramen  ovale  with  its  concomitant  hypo¬ 
plasia  of  the  aorta,  a  localized  ventricular  septal  defect,  a  patent  ductus, 
or  the  roaring  continuous  thrill  and  murmur  of  a  congenital  communica¬ 
tion  between  the  two  circulations  above  the  aortic  valves  (defect  of  aortic 
septum)  ;  and  such  articles  as  those  by  Le  Houx  on  “Maladie  de  Roger” ; 
“Patent  Ductus  Arteriosus,”  by  Gibson,  Goodman,  Hamilton  and  Abbott 
(Fig.  13),  Wells,  and  Stoddard;  “Two  cases  of  Patent  Foramen  Ovale,” 
and  “Ruptured  Aneurysm  of  the  Right  Aortic  Sinus  of  Valsalva,”  by 
Abbott,  and  “A  case  of  Persistent  Ostium  Primum,”  by  Abbott  and  Kauf- 
mann  (Fig.  12),  should  be  consulted  as  well  as  the  various  monographs 
mentioned  above.  In  others,  however,  the  condition  is  latent  or  presents 
confused  and  indistinctive  signs,  and  in  these  a  method  for  the  determina¬ 
tion  of  the  presence  or  absence  of  a  functional  shunt  of  the  circulation  is 
highly  desirable,  as  also  for  greater  exactitude  in  all.  As  indicated  above  a 
right  to  left  (alpha)  shunt  is  not  only  recognizable  by  its  effects,  but  it  can 
readily  be  determined  and  quantitatively  calculated  (Lundsgaard  and  Van 
Slyke).  The  more  difficult  and  far  more  important  problem  from  the 
clinical  standpoint  of  recognizing  the  presence  of  the  left  to  right  shunt 
in  compensated  septal  defects,  has  not  yet  been  satisfactorily  solved,  though 
attempts  have  been  made  by  Plesch  by  determination  of  the  oxygen  con¬ 
tent  in  the  pulmonary  circulation  and  by  Boothby  and  Abbott  of  its 
“basal  carrying  tension”  for  carbon  dioxid  (which  should  vary  inversely 
as  the  volume). 

This  problem  is  in  itself  a  simple  one,  namely,  the  determination  of  the 
increased  volume  of  blood  that  exists  in  these  cases  in  the  pulmonary 
circulation,  which  should  be  obtained  by  calculation  of  the  minute-volumes 
from  the  difference  between  the  arterial  and  true  venous  oxygen  contents. 
The  technical  difficulty  lies  in  obtaining  the  latter,  for  the  great  variation 
in  oxygen  saturation  in  the  different  veins  of  the  body  makes  the  blood 
from  these  channels  useless  as  an  exact  index  of  that  in  the  right  heart. 
Up  to  the  present  time  therefore  the  only  way  of  ascertaining  the  venous 
oxygen  content  of  the  pulmonary  circulation  appears  to  be  to  determine 
that  of  the  alveolar  air  by  the  nitrous  oxid  method  by  means  of  the  Krogh 
spirometer,1  and,  in  the  hands  of  workers  versed  in  this  technic,  it  is  hoped 
an  early  solution  may  be  achieved.  An  advance  in  laboratory  methods 
that  will  enable  the  physician  to  determine  a  left  to  right  functional  shunt 
in  a  patient  who  presents  no  distinctive  physical  sign  of  the  strain  and 
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danger  under  which  his.  circulation  labors  will  be  of  value  in  the  pre¬ 
ventive  therapy  of  the  non-cyanotic  group1,  commensurate  only  with  the 
relief  that  will  follow  the  intra-arterial  administration  of  oxygen  in  the 
cyanotic  cases,  when  the  latter  comes  to  be  feasible  as  a  practical  clinical 
procedure. 

As  in  so  many  other  ways  in  the  domain  of  cardiac  pathology  a 
brighter  future  may  thus  be  about  to  dawn  even  upon  the  clouded  hori¬ 
zon  of  congenital  cardiac  disease  ! 

Estimation  of  Cardiac  Tolerance. — When  one  glances  at  the  condition 
figured  in  Figure  12  and  observes  the  hidden  factors  of  cardiac  strain 
that  are  at  work  in  such  cases  as  this,  and  further  notes,  in  Figures  13 
and  14,  the  visible  ravages  of  the  malignant  enemy  that  hovers  over  the 
unfortunate  subjects  of  cardiac  defects,  one  realizes  the  great  importance 
to  the  physician  of  a  knowledge  of  the  functional  efficiency  of  the  myo¬ 
cardium  in  these  patients.  This  must  ever  remain  only  an  approximate 
estimate,  and  the  best  criterion  is  always  gained  from  skilled  personal 
observation  of  the  individual’s  “reaction”  to  work  and  play.  Neverthe¬ 
less  the  exact  knowledge  of  normal  values,  and  the  standardization  of 
“exercise  tolerance”  and  “energy-index  tests”  that  have  resulted  from  the 
organized  researches  of  the  past  few  years  have  certainly  yielded  valuable 
aids  to  the  physician’s  use  which  are  both  easy  of  application  and  suffi¬ 
ciently  reliable  to  be  of  use.  Such  methods  depend  upon  the  effects  of  a 
graded  amount  of  exercise  or  work  upon  the  pulse  and  respiration  rate, 
height  of  systolic  pressure,  pulmonary  ventilation,  vital  capacity,  etc., 
both  as  regards  the  amount  of  increase,  time  interval  before  its  production, 
and  duration  of  the  reaction.  The  exercises  used  are  mostly  hopping, 
stair-climbing,  running,  dumb-bell  swinging  or  other  gymnastics,  or  such 
tests  as  changing  from  the  erect  to  the  recumbent  posture,  raising  a  given 
number  of  foot-pounds,  etc.  Full  details  of  their  application  may  be 
obtained  from  several  current  articles,  notably  those  by  Norman  and 
Herrick.  The  British  Medical  Research  Committee’s  Report,  on  D.  A.  H. 
also  contains  much  of  interest  in  this  connection.  Chiefly  through  the 
researches  of  Peabody,  changes  in  vital  capacity  are  recognized  as  one  of 
the  simplest  and  probably  the  most  reliable  index  of  myocardial  efficiency. 
Normal  values  have  been  established  by  him  as  4,000  to  5,000  c.c.  in  men 
and  3,000  to  4,000  c.c.  in  women,  the  amount  varying  with  age,  height, 
weight,  surface  area,  and  occupation  of  the  individual.  Elaborate  studies 
into  the  various  factors  influencing  the  normal  vital  capacity  of  children  of 
different  types,  ages,  classes  and  races  and  the  relative  values  obtained 
by  different  forms  of  spirometer  have  been  made  by  May  G.  Wilson  and 
D.  J.  Edwards.  The  best  instrument  for  general  use  is  conceded  to  be 

1  Those  interested  in  this  technic  will  be  pleased  to  know  that  an  improved  model  of 
Professor  Krogh’s  spirometer  is  now  available  for  use  through  H.  N.  Elmer  of  Chicago, 
who  is  his  agent  for  this  continent. 
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that  made  by  W.  E.  Collins  of  Boston,  at  the  direction  of  Dr.  F.  W. 
Peabody. 

The  following  “Exercise  Tolerance  Test”  carried  out  at  the  Children’s 
Memorial  Hospital,  Montreal,  in  the  Cardiac  Clinic  of  Dr.  H.  P.  Wright 
as  a  routine  measure  in  cases,  is  sufficiently  simple  to  act  as  an  illustration 
of  such  procedures.  The  child’s  weight,  height,  temperature,  pulse,  blood- 
pressure  and  vital  capacity  are  taken;  he  is  then  made  to  run  along  a 
corridor  some  20  yards  long  and  up  a  stair  some  20  feet  high,  and  back 
without  stopping;  one  minute  later  the  pulse  and  vital  capacity  are  again 
taken  and  five  minutes  after  the  systolic  blood-pressure  (which  falls  last). 
In  a  perfectly  efficient  heart  all  three  values  should  have  returned  to  nor¬ 
mal  after  these  intervals,  the  exercise  itself  producing  an  increase  of  some 
4  to  6  beats  in  the  pulse,  100  to  200  c.c.  in  vital  capacity,  and  5  to  20  mm. 
in  systolic  pressure.  This  estimate  is  repeated  once  weekly. 

The  diagnosis  having  been  made  and  the  degree  of  exercise  tolerance 
determined,  it  remains  to  establish  for  these  “non-cyanotic”  cases  of 
“compensated”  cardiac  septal  defect  a  protective  hygienic  regimen  such  as 
is  prescribed  for  all  members  of  the  so-called  “potential”  group,  and  that 
is  especially  indicated  at  the  periods  of  puberty  and  adolescence  in  order 
that  at  this  time  of  added  strain,  a  “non-cyanotic”  case  may  not  pass  over 
into  the  cyanotic  group.  A  preventive  treatment  along  similar,  though  less 
severe,  lines  to  that  laid  down  above  by  Dr.  Edith  Bronson  for  “cyanotic 
children  reaching  school  age”  will  be  indicated,  particular  regard  being 
paid  to  the  avoidance  of  recurrent  rheumatic  infection  by  free  salicylate 
treatment,  and  to  the  education  of  the  myocardium  within  its  limitations 
by  a  judicious  physiotherapy,  in  which  special  attention  is  to  be  given  to 
posture  and  breathing  exercises.  In  this  connection  the  reader  is  again 
directed  to  the  admirable  exposition  by  Dr.  Edith  Bronson  of  the  graded 
system  of  physiotherapy  applied  under  her  direction  by  trained  tech¬ 
nicians  in  successive  stages  to  cases  convalescing  from  rheumatic  infec¬ 
tions,  with  whom  we  may  rightly  class  this  group  of  “non-cyanotic”  car¬ 
diac  defects. 


Surgical  Treatment 

Very  little  is  to  be  said  under  this  heading,  but  certain  recent  work  of 
great  promise  cannot  be  passed  over  without  mention,  as  well  as  the 
important  advance  that  has  been  made  in  the  prevention  of  rheuma¬ 
tism  and  other  infections  involving  risk  of  prenatal  disease  and  of  later 
complications,  by  early  tonsillectomy.  This  latter  operation,  which,  fifteen 
years  ago,  was  rarely  carried  out  under  the  age  of  twelve,  is  now  done  in 
childhood  with  strikingly  beneficial  results,  not  only  in  preventing  re¬ 
current  attacks  of  rheumatism,  but  also,  as  shown  by  the  figures  of  E.  H. 
Place  in  aborting  the  course  of  scarlet  fever  and  diphtheria.  Goerke  is 
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against  too  early  tonsillectomy  and  advises  waiting  until  the  eighth  to 
tenth  year,  when  normal  involution  has  begun. 

Tonsillar  treatment  by  radium,  replacing  the  more  radical  step  of 
removal,  is  practiced  also  in  many  institutions,  but  it  is  too  soon  to  pro¬ 
nounce  upon  results.  The  subject  is  reviewed  by  F.  H.  Williams.  Early 
removal  of  carious  teeth  is  another  important  preventive  measure  that  may 
be  classed  among  surgical  procedures. 

The  most  interesting  work  that  has  been  done  on  intracardiac  surgery 
is  that  for  the  operative  relief  of  mitral  stenosis ,  a  procedure  suggested 
by  Sir  Lauder  Brunton  as  long  ago  as  1902.  Allen  and  Graham  invented 
an  endocardioscope  containing  a  screened  knife  which  they  inserted  into 
the  left  auricular  appendage  of  dogs,  by  means  of  which  the  various  finer 
structures  of  the  interior  of  the  heart  were  clearly  seen  and  identified, 
and  an  adequate  opening  made  by  incision  through  the  tendinous  screen  of 
a  stenosed  mitral  valve,  the  chordae  tendinese,  or  other  parts  as  required, 
under  the  guidance  of  the  eye.  This  operation  is  conducted  without 
hemorrhage  or  necessity  for  undue  haste,  and  is  well  tolerated  by  the 
heart  of  the  dog.  Recently  Cutler  and  Levine,  after  several  years  of 
animal  experimentation,  have  ventured  upon  operative  interference  in  a 
carefully  selected  human  subject,  with  complete  success.  The  patient,  a 
bright  little  girl  of  twelve,  presented  an  advanced  grade  of  mitral  stenosis 
and  was  suffering  from  marked  embarrassment  of  the  right  heart  and 
pulmonary  circulation,  with  hemoptysis  and  orthopnea,  etc.  Under  a 
careful  technic  the  pericardium  was  laid  open  by  a  median  sternotomy. 
The  heart  was  freed  from  its  moorings  below  and  reverted  to  expose  the 
posterior  surface  of  the  left  ventricle  which  was  entered  near  the  apex 
by  a  valvulotome  pushed  upward  to  the  stiffened  and  narrowed  mitral 
orifice,  both  corners  of  which  were  incised.  There  was  no  bleeding  and, 
after  two  critical  postoperative  days,  the  child  made  an  excellent  recovery 
with  marked  relief  of  symptoms,  but  an  extraordinary  precordial  bulging. 

The  advanced  stage  to  which  this  new  operative  procedure  has  been 
brought  by  animal  experimentation  and  now  by  successful  operation  on 
the  human  subject  warrants  one  in  hoping  also  that,  with  the  improved 
technic  now  possible,  the  attempt  made  some  years  since  by  Tuffier  and 
Carrel  to  relieve  (inflammatory)  pulmonary  stenosis  by  incision  of  the 
valvular  disc  may  yet  be  attended  with  a  measure  of  success. 

Ligature  of  a  patent  ductus  arteriosus  seems  feasible,  but  the  mechani¬ 
cal  difficulties  are  great,  and  we  know  of  no  attempt  so  far  in  the  human 
subject. 

Intravenous  and  intrar arterial  administration  of  oxygen,  as  mentioned 
above,  are  under  experimental  investigation  and  hold  out  hope  of  relief 
from  some  of  the  worst  sufferings  from  oxygen  unsaturation. 
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CHAPTER  XVI 


THE  TREATMENT  OF  ARTERIOSCLEROSIS 
Malcolm  Goodridge 

Definition. — Arteriosclerosis  is  a  pathological  term  which  has  been 
generally  accepted  to  connote  changes  in  the  arteries,  characterized  by 
hyperplasia,  fibrosis,  and  degeneration  of  their  coats,  distinguished  clin¬ 
ically  by  a  variety  of  signs  and  symptoms  due  to  disturbances  in  function 
in  organs  or  other  structures  supplied  by  these  arteries.  Other  terms 
than  arteriosclerosis,  such  as  atherosclerosis  and  endarteritis  deformans, 
have  been  suggested;  but  there  can  be  little  advantage  in  substituting 
such  terms  for  the  one  which  has  stood  the  test  of  time,  and  which,  more¬ 
over,  has  firmly  entrenched  itself  in  the  minds  of  medical  men. 

Types. — From  the  standpoint  of  etiology  and  symptomatology,  I  know 
of  no  better  clinical  classification  of  the  various  manifestations  of  this 
disease  than  that  proposed  by  Sir  Clifford  Allbutt,  There  is  a  form 
which  seems  to  be  definitely  enough  associated  with  various  infections 
and  toxic  conditions  (1)  a  toxic  or  infectious  type.  Another  form  seems 
to  be  related  to  the  declining  years  of  life  (2)  the  senile  type — the  involu¬ 
tionary  or  decrescent  type  of  Clifford  Allbutt.  Still  another  form  is 
apparently  associated  with  hypertension  (3)  the  hypertensive  type.  And, 
finally,  one  could  describe  a  fourth  form,  made  up  of  various  combinations 
of  the  other  three,  which  we  might  call  (4)  a  mixed  type. 

Etiology. — We  are  obliged  to  concede  that  comparatively  little  is 
known  concerning  those  agents  which  bear  a  specific  causative  relationship 
to  arteriosclerosis,  but  we  must  supplement  this  confession  of  our  ignorance 
by  the  statement  that  a  good  deal  is  known  concerning  those  factors  which 
apparently  contribute  to  the  etiology  of  this  disease.  Old  age  may  not 
actually  produce  arteriosclerosis,  but  old  age  may  well  be  a  predisposing 
factor,  rendering  the  walls  of  the  arteries  more  susceptible  to  pathological 
change.  Hypertension  in  itself  is  sufficient  to  cause  changes  in  the 
arteries  of  at  least  some  people.  Arteriosclerosis  is  often  enough  asso¬ 
ciated  with  diabetes,  gout,  and  lead  poisoning  to  arouse  the  suspicion  that 
there  is  a  cause-and-effect  relationship  between  the  general  condition  on 
the  one  hand  and  the  arterial  changes  on  the  other. 
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Certain  infections,  notably  syphilis,  rheumatic  fever,  typhoid  fever, 
influenza,  and  diphtheria,  are  capable  of  producing  definite  pathological 
changes  in  the  arteries;  and  it  is  quite  possible  that  the  tonsils,  teeth, 
sinuses,  gall-bladder,  appendix,  prostate,  or  pelvic  organs  may  harbor 
foci  of  infection  responsible  in  some  measure  for  coincident  sclerosis  of 
the  arteries. 

Marked  changes  in  the  arteries  of  the  extremities  of  laboring  men 
would  lead  one  to  ask  if  there  were  not  some  connection  between  overuse 
of  the  member  and  the  accompanying  degenerative  changes  in  the  vessels. 
It  has  been  suggested  by  Sir  William  Osier  that  “shoddy”  arteries  may 
be  a  predisposing  factor,  and  that  the  quality  of  the  tubing  may  influence 
both  the  incidence  and  the  severity  of  the  disease. 

High  protein  feeding  in  rabbits  has  produced  a  lesion  not  unlike  the 
arteriosclerosis  seen  in  man.  Indeed,  as  far  as  I  know,  this  is  the  only 
instance  where  a  lesion  in  the  arteries  has  been  produced  by  animal  experi¬ 
mentation  even  simulating  the  changes  seen  in  the  arteries  of  human 
beings.  Much  more  vague  and  less  convincing,  as  causes  of  arteriosclero¬ 
sis,  are  obesity,  plethora,  endocrine  disturbances,  and  even  wear  and 
tear.  There  is  little  or  no  proof  that  alcohol,  tobacco,  tea,  or  coffee  is 
even  remotely  connected  etiologically  with  disease  of  the  vessels. 

Pathology. — This  is  not  the  place  for  a  review  of  the  various  theories 
and  conceptions  concerning  the  changes  which  take  place  in  the  walls  of 
the  arteries  in  arteriosclerosis,  and  I  shall  simply  emphasize  those  features 
which  must  be  taken  into  consideration,  in  order  that  therapeutic  proce¬ 
dures  may  be  instituted  on  a  rational  basis.  The  arteries  of  the  body, 
large  and  small,  may  be  pretty  generally  involved ;  or  the  disease  may  be 
localized  to  the  vessels  of  some  special  organ.  For  example,  it  is  quite 
possible  to  have  advanced  changes  in  the  arteries  of  the  brain,  with  little 
or  no  change  in  the  peripheral  arteries.  It  is  important  to  remember 
that  we  are  concerned  not  only  with  the  changes  which  take  place  in  the 
vessel  walls,  but  also  with  the  changes  in  the  organs  supplied  by  the 
vessels  and  the  disturbance  in  function  of  the  particular  organ  contingent 
upon  the  interference  with  its  blood  supply. 

Thickening  of  the  intima  is  the  most  common  feature  of  all  types  of 
arteriosclerosis.  In  the  senile  type,  intimal  sclerosis  is  associated  with 
atrophy  of  the  media.  Both  small  and  large  vessels  are  involved.  The 
lumen  of  the  smaller  vessels  may  be  obliterated,  leading  to  softening  of 
the  part  supplied  by  the  vessel.  In  the  larger  vessels,  there  is  thickening 
of  the  intima  with  deposits  of  fat,  and  later  necrosis  with  deposits  of 
cholesterin  crystals  and  calcium  salts ;  these  changes  may  lead  to  throm¬ 
bosis,  or  even  to  the  formation  of  emboli. 

In  the  infectious  type,  the  media  is,  or  may  be,  attacked  first.  There 
is  medial  degeneration  with  intimal  proliferation.  The  streptococcus  is 
quite  apt  to  cause  intimal  proliferation.  In  syphilis,  infection  of  the 
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aorta  takes  place  during  the  late  primary  stage,  causing,  after  a  variable 
period,  granulomatous  degeneration  of  the  middle  coat,  with  overgrowth 
of  the  intima.  In  essential  hypertension,  there  is  hypertrophy  of  the 
muscles  of  the  arterial  wall,  with  proliferation  of  the  intima  and  degen¬ 
eration  of  the  deep  layers.  Diffuse  sclerosis  tends  to  affect  the  smaller 
arteries.  The  arterioles  are  thickened  and  tortuous.  There  is  fatty  degen¬ 
eration  of  the  intima  and  thickening  of  the  media,  due  to  hypertrophy, 
with  little  tendency  to  calcification.  In  Monckeberg’s  sclerosis,  there  is 
extensive  degeneration  of  the  media,  followed  by  calcification  and  in  some 
cases  even  ossification.  In  this  type  of  sclerosis,  the  changes  in  the 
intima  are  insignificant. 

Anatomical  changes  in  the  arteries  of  the  brain,  kidney,  or  heart  may 
so  reduce  the  amount  of  blood  reaching  the  organ  that  marked  changes 
in  structure  occur:  areas  of  necrosis  in  the  brain,  due  to  the  obliteration 
or  rupture  of  capillary  vessels;  glomerular  degeneration,  fibrosis,  and 
diffuse  or  patchy  atrophy  of  the  cortex  of  the  kidneys;  and  areas  of 
necrosis,  with  myocardial  degeneration,  when  the  coronary  arteries  are 
seriously  involved. 

Symptoms. — The  clinical  features  of  arteriosclerosis  depend  upon  the 
distribution  of  the  process,  with  reference  to  some  special  organ  or  tissue ; 
and  also  upon  the  extent  to  which  the  arteries  are  involved.  The  type  of 
the  disease  will  determine,  in  considerable  measure,  its  clinical  manifesta¬ 
tions.  The  symptoms  may  be  general  and  somewhat  vague,  or  they  may 
attract  attention  to  the  brain,  heart,  or  kidney,  as  the  case  may  he.  The 
onset  is  apt  to  he  insidious.  The  patient  complains  of  easy  fatiguability, 
nervousness,  irritability,  sleeplessness,  depression,  loss  of  memory,  vague 
digestive  disturbances,  cramps  in  the  muscles  of  the  legs  or  a  sense  of 
weight  in  the  lower  extremities  on  walking,  dyspnea  on  exertion,  or 
palpitation.  Later,  or  possibly  among  the  earliest  manifestations,  there 
is  evidence  that  the  vessels  of  the  brain  are  particularly  involved,  and 
the  patient  complains  of  vertigo,  headache',  continued  or  paroxysmal; 
there  is  loss  of  mental  keenness;  slow  cerebration;  loss  of  memory,  par¬ 
ticularly  for  recent  events;  emotional  instability;  nocturnal  restlessness. 
There  may  be  transient  attacks  of  aphasia;  convulsive  seizures;  periods 
of  coma,  sometimes  mistaken  for  uremia ;  as  a  terminal  event  in  essential 
hypertension,  cerebral  apoplexy  with  hemiplegia.  It  may  be  the  coronary 
circulation  which  is  interfered  with,  and  there  are  attacks  of  angina 
pectoris;  or  a  limitation  in  the  ability  of  the  heart  to  respond  to  ordinary 
effort,  due  to  narrowing  of  the  coronary  arteries,  and,  in  consequence, 
diminished  blood  supply  to  the  heart  muscle,  with  precordial  distress, 
breathlessness,  and  pain. 

With  the  raised  blood-pressure  in  the  hypertensive  type  of  arteriosclero¬ 
sis,  the  heart  is  hypertrophied.  Sooner  or  later,  evidences  of  cardiac 
defeat  creep  into  the  picture.  The  pressure  falls,  the  amplitude  of  the 
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pulse  is  diminished ;  there  is  precordial  discomfort,  dyspnea  on  exertion, 
nocturnal  dyspnea,  dependent  edema,  passive  congestion  of  the  viscera, 
pulmonary  edema,  and  death  from  cardiac  failure. 

The  symptoms  referable  to  the  abdominal  region  are  often  vague: 
indigestion,  nausea  and  vomiting,  visceral  crises,  and  severe  pain. 

The  kidney  may  show  evidences  of  depressed  function ;  nocturia  occurs ; 
polyuria  and  albuminuria  are  present;  and  true  uremic  manifestations 
may  rarely  terminate  the  disease. 

With  the  involvement  of  the  peripheral  vessels,  the  palpable  arteries 
are  thickened  and  possibly  tortuous  and  beaded;  the  skin  becomes  pallid, 
thin,  and  attenuated,  resembling  tissue  paper;  the  feet  become  cold  and 
painful  on  walking;  there  may  be  a  sense  of  weight  or  severe  pain  on 
exercise ;  the  medium-sized  arteries  may  be  gradually  obliterated,  and  gan¬ 
grene  results. 


TREATMENT 

There  is  nothing  specific  which  can  be  done  to  cure  advanced  arterio¬ 
sclerosis,  inasmuch  as  we  lack  definite  knowledge  as  to  the  causes  of  this 
disease,  and  because  of  the  very  nature  of  its  pathological  lesions.  Treat¬ 
ment  must  therefore  resolve  itself  into  an  effort  to  delay  the  progress  of 
an  already  established  disease,  and  to  relieve  the  symptoms  due  to  dis¬ 
turbance  in  function  in  the  organs  or  tissues  affected. 

I  shall  deal  very  briefly  with  the  treatment  of  syphilitic  aortitis  and 
arteriosclerosis  of  the  cerebrospinal  system,  the  coronary  arteries  with 
angina  pectoris,  the  renal  vessels,  and  that  associated  with  so-called  essen¬ 
tial  hypertension.  For  more  complete  discussion  of  the  treatment  of  these 
manifestations  of  arterial  disease,  the  reader  is  referred  to  the  appropriate 
chapters  in  this  section. 


General  Management 

Diet. — In  selecting  a  diet  for  the  patient  suffering  from  arterio¬ 
sclerosis  of  any  variety,  we  take  into  consideration  the  general  condition 
of  the  patient,  in  terms  of  nutrition;  the  state  of  the  kidney,  expressed 
in  terms  of  its  function;  and  the  condition  of  the  digestive  tract,  in 
terms  of  power  to  fulfill  its  function.  In  anemic  and  undernourished 
individuals,  a  full,  nourishing  diet  should  be  prescribed;  while,  in  the 
obese,  a  reduction  cure  should  be  instituted.  The  minimum  diet  which 
will  preserve  the  mental  and  physical  vigor  of  one  suffering  at  once  from 
obesity  and  arteriosclerosis  is  a  desideratum.  Patients  with  hypertension, 
especially,  should  have  the  quantity  of  food  limited.  It  is  more  important 
that  these  patients  should  not  overeat  than  that  they  should  avoid  special 
kinds  of  food.  There  is  no  reason  why  an  individual  without  retention 
of  nitrogen,  or  other  evidence  of  impaired  renal  function,  should  be  given 
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a  diet  low  in  proteids.  There  is  no  proof  that  high  proteid  intake  bears 
any  relation  to  the  incidence  of  arterial  disease  in  human  beings.  Limita¬ 
tion  of  proteids  has  had  no  effect  in  lowering  blood-pressure  in  hyper¬ 
tensive  cases;  nor  has  high  proteid  feeding  increased  blood-pressure  to 
any  marked  degree.  There  is  no  reason  why  the  patient  with  no  retention 
of  nitrogen  may  not  be  allowed  a  single  portion  of  meat  and  one  egg  a 
day,  and  it  makes  very  little  difference  what  variety  of  meat  is  chosen. 
Meat-stock  soups,  because  of  their  high  extractive  content  and  poor  food 
value,  should  be  forbidden.  The  amount  of  salt  taken  should  be  limited 
to  that  which  is  cooked  with  food.  To  this  end,  patients  should  be  in¬ 
structed  not  to  use  salt  as  a  condiment  at  the  table. 

In  the  absence  of  edema,  or  other  evidence  of  circulatory  failure, 
there  is  no  reason  why  the  intake  of  fluids  should  be  greatly  restricted. 
Indeed,  there  is  very  good  reason  why  it  should  not  be.  Certainly,  the 
patient  should  have  fluid  enough  to  quench  his  thirst. 

A  diet  low  in  lime  salts  has  been  suggested.  Such  a  diet  would  mean 
the  restriction  of  eggs,  milk,  and  vegetables.  It  is  doubtful  if  deposits  of 
lime  salts  in  the  arteries  add  greatly  to  the  harmful  effect  of  the  patho¬ 
logical  process;  and,  at  any  rate,  there  are  plenty  of  sources  of  supply 
available  within  the  body,  even  though  the  diet  were  quite  free  of  calcium. 

Habits. — Tea  and  coffee  should  be  taken  in  moderation.  There  is  no 
good  reason  why  the  average  patient  should  not  have  his  cup  of  coffee  in 
the  morning,  if  he  is  accustomed  to  it.  If,  for  any  reason,  coffee  is  contra¬ 
indicated,  one  may  substitute  one  of  the  so-called  caffein-free  preparations. 

While  there  is  little  evidence  to  show  that  alcohol  and  tobacco  cause 
arteriosclerosis,  smoking,  in  some  persons,  does  cause  palpitation,  cardiac 
irregularity,  and  a  rise  in  blood-pressure;  and  such  individuals  should 
discontinue  the  use  of  tobacco  entirely,  or,  at  least,  greatly  restrict  its  use. 
In  any  case,  a  patient  suffering  from  arteriosclerosis  should  be  cautioned 
to  use  tobacco  in  moderation,  and  inhalation  should  be  forbidden.  Alco¬ 
holic  drinks  should  be  interdicted,  especially  in  those  who  have  taken 
alcoholic  beverages  before  meals,  to  stimulate  the  appetite.  It  is  con¬ 
ceivable  that  the  extra  amount  of  food  eaten  under  these  circumstances 
is  more  harmful  than  the  alcohol  itself.  In  aged  and  debilitated  indi¬ 
viduals,  or  in  those  whose  appetites  fail,  light  wines  with  meals  may  serve 
to  stimulate  a  jaded  appetite. 

Bowels. — The  bowels  should  be  regulated  by  the  use  of  saline  cathar¬ 
tics  in  the  morning,  or  a  vegetable  cathartic  at  night.  They  serve  a 
double  purpose:  in  ridding  the  intestine  of  toxic  substances  and  in  pre¬ 
venting  straining  at  stool,  which,  in  the  presence  of  hypertension,  may 
so  increase  pressure  in  the  brain  vessels  as  to  produce  a  cerebral  apoplexy. 

Exercise. — The  amount  and  kind  of  exercise  to  be  prescribed  will 
depend  on  the  age  of  the  individual,  the  stage  of  the  disease,  and  the 
efficiency  of  the  circulation.  All  forms  of  exercise  which  put  a  sudden 
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strain  upon  the  heart  and  vessels, — sharp,  sudden  effort,  should  be  avoided, 
especially  in  the  hypertensive  type  of  the  disease,  where  sudden  rise  in 
blood-pressure  incident  to  such  effort  may  produce  an  apoplexy.  The 
early  effect  of  active  exercise  is  to  raise  systolic  and  diastolic  pressure. 
Later,  dilatation  of  the  peripheral  vessels  occurs,  and  the  pressure  falls; 
the  relaxation  of  the  skin  vessels,  following  exercise,  reduces  blood-pressure 
and  relieves  the  heart.  Such  exercise  as  golf,  walking,  and  horseback¬ 
riding,  is  to  be  recommended,  short  of  undue  fatigue  or  marked  dyspnea. 
Patients  should  be  cautioned  against  walking  in  the  face  of  high  winds, 
hurrying,  lifting  heavy  weights,  taking  exercise  directly  after  meals,  and 
against  any  form  of  exertion  which  causes  substernal  pain  or  a  sense  of 
constriction  in  the  precordium. 

Massage. — In  individuals  who  are  unable  to  take  active  exercise,  mas¬ 
sage  and  passive  exercises  may  be  substituted.  Such  therapeutic  measures 
will  be  found  of  more  value  in  the  senile  type  of  arteriosclerosis  than 
in  the  hypertensive  type.  Massage  improves  the  tone  of  the  skin.  Em¬ 
ployed  on  the  limbs  and  splanchnic  areas,  it  improves  the  movement  of 
blood.  It  is  obvious  that  such  measures  are  hardly  necessary  in  the  type 
of  arteriosclerosis  that  is  associated  with  hypertension;  the  walls  of  the 
arteries  in  this  type  do  not  need  stimulation  and  exercise. 

Hydrotherapy. — Warm  baths  dilate  superficial  capillaries,  thus  pro¬ 
moting  the  action  of  the  skin  and  improving  elimination.  Such  baths 
should  be  given  with  great  care  in  hypertensive  cases,  and  particularly 
in  those  cases  which  are  associated  with  symptoms  of  angina  pectoris.  The 
bath  should  be  given  as  nearly  as  possible  at  a  neutral  temperature,  that 
is,  near  the  temperature  of  the  body,  98°  F.  to  100°  F.  Sweat  baths, 
hot-air  baths,  and  steam  baths  raise  blood-pressure,  and  should  be  given 
with  extreme  caution  in  cases  of  arteriosclerosis  with  hypertension.  Mud 
and  peat  baths  are  said  to  reduce  blood-pressure  and  accelerate  the  flow 
of  blood  through  the  periphery;  and  warm  saline  baths  are  said  to  have 
a  more  beneficial  effect  in  reducing  arterial  blood-pressure  than  the 
simple  baths.  Douches,  especially  cold  douches,  are  to  be  regarded  as 
cardiac  gymnastics,  and  should  be  forbidden.  Cold  baths  are  contra¬ 
indicated  in  patients  suffering  from  hypertension. 

Electricity. — The  high  frequency  current  is  said  to  lower  peripheral 
resistance  and  hence  the  blood-pressure.  One  may  find  excellent  authority 
for  its  employment  in  the  treatment  of  hypertension,  though,  in  my 
experience,  I  have  seen  little  benefit  derived  from  its  use.  Humphries 
suggests  that  the  current  be  run  at  1,000  ma.  for  fifteen  minutes,  in  daily 
sittings  at  first;  later,  the  frequency  of  the  sittings  is  controlled  by  the 
course  of  the  case,  indicated  in  terms  of  a  rise  in  blood-pressure. 

Electric  light  baths,  if  given  at  all,  should  be  given  with  great  caution. 
All  the  lights  in  the  cabinet  should  not  be  turned  on  at  once ;  the  rapid  rise 
in  temperature  to  100°  F.  or  more  causes  contraction  of  the  peripheral 
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vessels  and  increase  in  blood-pressure,  while,  if  the  lamps  are  turned 
on  in  series  and  the  temperature  in  the  cabinet  is  gradually  raised,  dilata¬ 
tion  of  the  peripheral  vessels  will  take  place  and  blood-pressure  will  fall. 

Radium. — That  waters  containing  radium  emanations  are  of  any  value 
is  at  least  open  to  question.  It  is  claimed  that  such  waters  lessen  the 
viscosity  of  the  blood,  increase  diuresis,  and  increase  the  elimination 
of  uric  acid,  and  that  they  lower  blood-pressure.  The  proof  that  they 
accomplish  the  latter  rests  on  very  slim  evidence. 

Occupation. — An  individual  suffering  from  arteriosclerosis,  who  has 
led  and  is  leading  a  life  of  high  tension,  should  be  advised  to  curtail 
his  activities  in  the  field  of  business ;  but  under  no  circumstances  should 
a  patient  suffering  from  moderately  advanced  sclerosis  without  serious 
complications  be  advised  to  discontinue  his  life  work  or  occupation ;  such 
individuals  are  easily  depressed, — lose  their  interest  in  life,  or,  as  one 
man  has  expressed  it,  lose  their  will  to  live.  They  should  be  urged  to 
cultivate  a  peaceful  life,  relieved,  as  much  as  possible,  from  strain  and 
worry  and  excitement.  Their  work  should  be  restricted,  both  as  to  kind 
and  time.  They  should  be  encouraged  to  take  long  vacations,  seeking  a 
warmer  climate  during  the  cold  winter  months,  the  cool  climates  of  the 
north  in  the  hot  summer.  Sudden  changes  in  climate,  however,  are  to  be 
avoided,  especially  sudden  change  from  a  warm  to  a  cold  climate.  Great 
benefit  obtains  from  the  out-of-door  life  which  the  warm  climate  in  the 
winter  and  the  cool  climate  in  the  summer  encourages. 

Rest  and  Sleep. — Easy  fatiguability  and  sleeplessness  are  common 
early  manifestations  of  all  types  of  arteriosclerosis,  and  are  so  closely 
related  to  one  another  that  avoidance  of  the  one  will  often  prevent  the 
occurrence  of  the  other.  Rest  is  to  be  encouraged,  and  by  rest  is  meant 
mental  as  well  as  physical  rest. 

One  cannot  make  fixed  rules  as  to  the  amount  of  time  to  be  spent  at 
rest  by  a  given  individual,  but  fatigue  is  to  be  avoided,  and  it  can  be  antic¬ 
ipated  in  a  measure  by  advising  definite  rest  periods  during  the  day — 
an  hour  after  each  meal,  and  at  least  nine  hours  in  bed  a  night. 

An  effort  should  be  made  to  promote  sleep  by  simple  physical  meas¬ 
ures  before  resorting  to  hypnotics ;  a  warm  bath  at  a  temperature  of 
98°  to  100°  F.,  just  before  retiring,  followed  by  a  glass  of  warm  milk; 
gentle  rubbing,  not  stimulating  massage,  may  be  helpful  in  inducing  sleep. 
Where  simpler  measures  fail,  we  are  forced  to  resort  to  hypnotics;  the 
smallest  doses  which  will  produce  the  desired  effect  are  to  be  used,  and 
the  preparations  selected  may  with  advantage  be  changed  from  time 
to  time. 

The  drugs  which  have  been  employed  to  promote  sleep  are  legion. 
Among  the  most  valuable  are  the  bromides  and  certain  synthetic  com¬ 
pounds  containing  bromine,  paraldehyde,  and  the  members  of  the  barbital 
group. 


372 


THE  TREATMENT  OF  ARTERIOSCLEROSIS 


Medicinal  Treatment 

There  is  no  specific  treatment.  The  use  of  iodids  in  the  treatment 
of  arteriosclerosis  has  been  handed  down  through  successive  generations 
of  medical  men;  and  whatever  of  value  there  may  be  in  the  traditional 
employment  of  a  remedy  in  disease,  they  have,  and  that  is  about  all  that 
can  be  said  in  favor  of  their  administration  in  arteriosclerosis,  excepting 
cases  where  syphilis  is  the  etiological  agent.  It  is  said  that  they  diminish 
the  viscosity  of  the  blood ;  but,  even  when  pressed  to  the  point  of  iodism, 
they  fail  to  bring  about  any  fall  in  blood-pressure.  They  are  quite  worth¬ 
less  in  removing  the  anatomical  effects  of  arteriosclerosis.  Their  use, 
moreover,  has  the  disadvantage  of  upsetting  the  digestion.  If  used  at  all, 
they  should  be  used  over  long  periods  of  time. 

Sodium  iodid  is  a  little  less  apt  to  upset  the  digestion,  and  is  perhaps 
a  little  less  likely  to  cause  symptoms  of  iodism  than  potassium  iodid.  The 
dose  of  either  preparation  should  be  0.3  to  1.0  gm.  (gr.  v  to  gr.xv),  three 
times  a  day,  well  diluted  with  water;  or  it  may  be  administered  in  a 
carbonated  water,  such  as  vichy  or  carbonic. 

Other  iodine  salts  which  are  quite  as  efficacious  and  less  liable  to 
produce  gastric  disturbances  may  be  utilized  as  substitutes  for  sodium  or 
potassium  iodid. 

Fibrolysin  has  been  suggested,  hut  there  is  no  proof  whatsoever  that 
it  causes  absorption  of  pathological  connective  tissue ;  and,  even  if  it  did, 
1  seriously  doubt  if  it  would  be  desirable  to  use  such  a  preparation  in 
this  disease. 

Theobromin  is  said  to  reduce  blood-pressure  by  splanchnic  dilatation. 

The  use  of  vasodilators  of  the  nitrite  group  has  a  real  place  in  the 
treatment  of  arteriosclerosis.  The  widening  of  the  lumen  of  arteries 
induced  by  their  administration  lowers  blood-pressure  and  mitigates  those 
symptoms  which  depend  upon  hypertension.  Not  only  do  the  nitrites 
lower  blood-pressure,  hut  they  also  relieve  arterial  spasm  and  symptoms 
incident  to  such  spasm.  In  susceptible  individuals,  the  nitrites,  if  given 
in  too  large  doses,  may  cause  unpleasant  symptoms,  such  as  vertigo, 
nausea,  and  throbbing  headache.  It  is  for  this  reason  advisable  to  begin 
the  administration  of  the  preparation  selected  with  a  small  dose. 

The  preparations  commonly  used  are: 

Amyl  nitrite ,  which  is  usually  given  by  inhalation.  It  comes  in  small 
pearls  containing  the  required  dose,  0.2  to  0.3  c.c.  tq  iii  to  tq  v).  One 
of  these  is  broken  in  a  handkerchief  or  towel  and  held  to  the  patient’s 
face.  The  effect  is  rapid,  but  passes  off  rapidly. 

Nitroglycerin,  in  doses  of  0.0006  gm.  (gr.  1/100)  in  tablets,  or  0.03 
to  0.2  c.c.  (Tq  ss  to  rq  iii)  of  1  per  cent  alcoholic  solution,  is  rapidly 
absorbed,  but  its  effects  are  short-lived. 
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Sodium  nitrite ,  in  doses  of  0.06  to  0.12  gm.  (gr.  i  to  gr.  ii). 

Erythrol  tetranitrate ,  in  doses  of  0.03  to  0.06  gm.  (gr.  ss  to  gr.  i), 
given  in  tablets  or  capsules,  produces  the  same  effect  as  nitroglycerin  and 
amyl  nitrite,  but  acts  much  more  slowly  and  for  considerably  longer 
periods  of  time. 

The  symptoms  which  occur  with  episodal  crises  of  hypertension,  espe¬ 
cially  in  elderly  people,  such  as  headache,  restlessness,  and  sleeplessness, 
are  often  controlled  by  the  administration  of  chloral ,  in  doses  of  0.3  gm. 
(gr.  v),  every  four  to  six  hours. 

Calomel  is  said  by  Clifford  Allbutt  to  be  almost  a  specific  drug  in 
hypertension  of  the  essential  type.  He  recommends  giving  0.015  gm. 
(gr.  ^4),  one  to  three  times  a  day,  for  four  or  five  days,  with  a  saline 
laxative  in  addition,  testing  the  blood-pressure  frequently  during  its 
administration. 

In  old  people  suffering  from  anemia  or  cachexia,  iron  and  arsenic  are 
of  undoubted  value  as  tonics. 

Symptomatic  Treatment 

As  has  already  been  stated,  the  symptoms  of  arteriosclerosis  depend 
upon  the  disturbances  of  function  in  various  organs,  due  to  diminished 
blood  supply,  contingent  upon  sclerosis  of  the  vessels  supplying  the  par¬ 
ticular  organ. 

Coronary  Sclerosis. — The  symptoms  of  disease  of  the  coronary  vessels 
may  be  those  of  myocardial  inefficiency,  such  as  precordial  discomfort  and 
dyspnea  on  exercise,  or  there  may  be  attacks  of  true  angina  pectoris ;  or 
possibly  attacks  of  cardiac  irregularity  due  to  coronary  thrombosis  may 
be  observed.  Briefly,  the  treatment  of  angina  pectoris  resolves  itself  into 
the  treatment  of  the  attack  and  the  management  of  the  individual  between 
attacks,  which  is  the  treatment  of  the  underlying  condition,  to  stay  the 
progress  of  the  arterial  disease,  if  possible. 

During  an  acute  attack,  and  for  several  days  after  the  acute  attack 
has  subsided,  the  patient  should  be  at  rest.  The  length  of  time  the  patient 
should  remain  in  bed  depends  upon  the  severity  of  the  attack;  in  general, 
from  three  to  ten  days.  The  dilators  of  the  nitrite  group,  amyl  nitrite 
inhalations,  or  nitroglycerin,  a  0.0006  gm.  (gr.  1/100)  tablet  dissolved 
under  the  tongue,  should  be  administered.  Papaverin,  an  alkaloid  ob¬ 
tained  from  opium,  belonging  to  the  benzyl  isoquinolin  group,  0.03  to 
0.08  gm.  (gr.  ss  to  gr.  iss)  is  said  to  have  some  effect  in  relaxing  spasm  in 
smooth  muscle.  Mild  attacks  may  be  actually  aborted  by  the  use  of 
dilator  drugs.  If  the  attack  is  prolonged  or  severe,  a  hypodermic  of 
morphin,  0.015  gm.  (gr.  combined  with  atropin,  0.00045  gm.  (gr. 
1/150),  is  to  be  given  to  reduce  vagus  inhibition. 

The  management  of  the  individual  between  attacks  is  that  discussed 
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under  the  heading,  General  Management  of  Arteriosclerosis.  While  com¬ 
plete  rest  after  an  attack  of  angina  is  necessary,  because  the  nutrition  of 
the  heart  is  disturbed,  the  rest  in  bed  should  not  be  for  too  long  a  period. 
The  amount  of  exercise  permitted  must  depend  upon  the  response  of  the 
given  individual’s  heart  to  exercise.  Exercise  must  not  be  of  a  variety 
which  might  initiate  a  seizure,  inasmuch  as  each  attack  renders  the  indi¬ 
vidual  more  susceptible  to  recurrence. 

Renal  Sclerosis. — The  treatment  of  renal  arteriosclerosis  hinges  upon 
the  function  of  the  kidney.  Functional  disturbances  of  the  organ  depend 
upon  intimate  sclerosis  of  its  vessels,  or  passive  congestion  due  to  cardiac 
inefficiency.  The  arteriosclerotic  kidney  associated  with  essential  hyper¬ 
tension  rarely  gives  rise  to  uremia  with  retention  of  nitrogen.  In  this 
type  of  case,  the  terminal  event  is  usually  a  cerebral  apoplexy  or  cardiac 
failure.  Should  uremia  intervene,  its  management  differs  in  no  particular 
from  that  discussed  in  the  chapter  on  Chronic  Nephritis.  It  should  be 
borne  in  mind,  however,  that  symptoms  resembling  uremia  may  occur,  due 
to  involvement  of  cerebral  vessels,  with  the  possible  addition  of  some  toxic 
factor  as  yet  but  little  understood.  For  symptoms  of  renal  insufficiency, 
depending  on  myocardial  impairment,  such  as  oliguria,  dependent  edema, 
and  venous  stasis,  the  treatment  is  identical  with  that  for  cardiac  failure 
under  other  conditions:  digitalis,  rest  in  bed,  limitation  of  fluids,  and 
so  forth. 

Cerebral  Arteriosclerosis. — The  symptoms  referable  to  a  sclerosis  of 
the  brain  vessels,  such  as  fatiguability,  irritability,  slow  cerebration,  poor 
memory,  loss  of  mental  keenness,  with  depression  and  emotional  insta¬ 
bility,  are  to  be  managed  with  a  view  to  improving  the  patient’s  general 
condition,  relieving  him,  as  far  as  possible,  of  business  worries  and 
anxieties,  carefully  regulating  his  exercise,  urging  long  vacations  and 
change  of  climate,  as  discussed  under  General  Management. 

One  observes  attacks  of  paroxysmal  headache,  with  blood-pressures 
mounting  to  250  mm.  Hg.,  in  individuals  whose  average  or  optimum 
arterial  tension  is  but  160.  Such  attacks  are  often  relieved  by  the  use 
of  dilators. 

It  is  possible  that  some  toxic  factor  is  responsible  for  such  episodal 
crises.  We  attempt  to  relieve  ther  effects  of  toxemia  by  encouraging  the 
emunctories,  promoting  diuresis  with  copious  draughts  of  water,  stimulat¬ 
ing  excretion  through  the  bowels  by  the  administration  of  saline  or  hydra- 
gogue  cathartics ;  and  at  the  same  time  we  employ  dilators  of  the  nitrite 
group,  nitroglycerin,  0.0006  gm.  (gr.  1/100)  tablet  dissolved  on  the 
tongue ;  or  erythrol  tetranitrate,  0.03  to  0.06  gm.  (gr.  ss  to  gr.  i)  in  tablets  ; 
or  chloral  0.3  to  0.5  gm.  (gr.  v  to  gr.  x)  in  solution,  repeated  in  three 
or  four  hours. 

Sleeplessness  and  nocturnal  restlessness  are  characteristic  symptoms 
of  involvement  of  the  cerebral  vessels,  especially  in  the  senile  type  of 
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arteriosclerosis.  The  milder  sedatives,  bromids  in  1.3  gm.  to  2.0  gm. 
(gr.  xx  to  gr.  xxx)  doses,  or  appropriate  doses  of  the  soporific  group  of 
drugs  may  be  tried.  The  best  of  these,  in  my  experience,  especially  to 
relieve  delirium  and  restlessness,  is  paraldehyd,  in  15  to  30  c.c.  (Sss  to 
§i)  doses,  in  starch  water,  by  rectum;  or  the  25  per  cent  elixir  of  paralde¬ 
hyd,  15  to  30  c.c.  (Sss  to  §i)  by  mouth. 

Transient  vertigo  may  be  relieved  by  dilators,  or  by  the  occasional  use 
of  bromids,  1.5  gm.  (gr.  xx)  of  sodium  or  potassium  bromid,  three  times 
a  day,  for  periods  of  two  or  three  days  at  a  time. 

Patients  with  hypertension  may  have  transient  attacks  of  aphasia, 
paralysis,  drowsiness,  or  coma,  which  last  for  short  periods  of  time  and 
clear  up  completely.  Such  attacks  have  been  explained  as  being  due  to 
claudication  of  the  cerebral  vessels,  angulation  of  vessels  under  high  ten¬ 
sion,  to  some  toxic  factor  or  factors,  or  to  multiple  miliary  hemorrhages 
throughout  the  cortex.  They  are  usually  associated  with  hypertension, 
and  the  symptoms  are  relieved  by  such  measures  as  relieve  the  high 
tension. 

For  the  management  of  cerebral  apoplexy,  hemiplegia,  convulsions, 
the  reader  is  referred  to  the  chapter  on  Cerebrospinal  Arteriosclerosis. 

Obliterating  Endarteritis. — In  obliterating  endarteritis,  with  threat¬ 
ened  gangrene,  an  attempt  may  be  made  to  establish  collateral  circula¬ 
tion.  Bernheim  suggests  exercise  of  the  blood-vessels,  by  alternately 
plunging  the  foot  into  ice  water  and  hot  water,  leaving  the  limb  in  ice 
water  for  one  or  two  seconds,  then  plunging  it  immediately  into  very 
hot  water,  and  repeating  this  alternation  for  four  or  five  minutes,  ending 
with  heat.  This  process  is  repeated  three  times  a  day.  After  each  bath, 
the  foot  is  dried,  bathed  in  oil,  and  kept  warm  for  an  hour.  Between  the 
baths,  an  electric  vibrator  is  used.  After  two  or  three  weeks,  the  baths 
are  reduced  to  two  a  day.  This  form  of  therapy  itself  gives  rise  to  a 
certain  amount  of  discomfort,  which  may  be  controlled  in  a  measure  by 
the  administration  of  the  milder  sedatives,  such  as  codein  or  the  bromids. 
Morphin,  because  of  the  duration  of  the  treatment,  should  not  be  employed. 

In  addition  to  these  measures,  which  have  for  their  object  the  exercise 
of  the  blood-vessels,  a  method  suggested  by  Moschcowitz,  to  determine  the 
state  of  the  collateral  circulation,  is  employed  in  the  attempt  to  dilate 
diseased  vessels.  The  foot  is  elevated,  and  a  bandage  is  applied,  beginning 
at  the  toes  and  carried  up  the  leg,  with  increasing  pressure,  to  a  point 
above  the  knee.  A  second,  wider,  constricting  bandage  is  applied  at  this 
level,  and  the  first  bandage  is  released.  After  a  minute,  the  constricting 
bandage  is  suddenly  released,  and  the  leg  is  lowered.  This  procedure  is 
repeated  daily.  In  patients  who  are  not  able  to  stand  such  vigorous 
treatment,  the  symptoms  may  be  relieved  in  some  measure  by  rest, 
electrotherapy,  massage,  and  some  form  of  superheated  air.  Where 
gangrene  is  established,  surgical  interference  must  be  resorted  to. 
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Intermittent  Claudication. — Intermittent  claudication,  with  pain  or  a 
sense  of  weight  in  the  lower  extremities  during  exercise,  depends  upon 
interference  with  the  blood  supply  to  the  part,  due  to  spasm  of  the  vessels 
and  consequent  ischemia.  The  relief  of  the  pain  will  be  effected  by  those 
measures  which  improve  circulation  to  the  part.  It  has  been  suggested 
that  an  elastic  band  drawn  around  the  upper  third  of.  the  thigh,  not  tight 
enough  to  arrest  the  pulse  in  the  dorsalis  pedis,  and  applied  for  a  period 
of  two  hours,  twice  a  day,  will  cause  subsidence  of  the  pain  and  retrogres¬ 
sion  of  the  entire  syndrome,  if  the  symptoms  are  due  merely  to  spasm  of 
the  artery. 

Treatment  of  Special  Types  of  Arteriosclerosis 

Senile  Type. — The  treatment  of  the  senile  type  of  arteriosclerosis  re¬ 
solves  itself  into  the  management  of  the  patient  rather  than  the  condition 
from  which  he  is  suffering.  The  disease  occurs  in  all  conditions  of  life. 
Its  onset  is  apparently  in  no  measure  determined  by  manner  of  living. 
It  occurs  in  those  who  lead  active  lives  and  in  those  who  take  little  exercise. 
It  occurs  quite  as  commonly  in  individuals  of  temperate  habits  as  in  those 
who  indulge  their  appetites.  It  is  no  respecter  of  sex. 

Mental  deterioration,  loss  of  memory  for  recent  events,  increasing 
irritability,  insomnia,  the  loss  of  mental  keenness,  slow  cerebration,  marked 
depression,  and,  occasionally,  convulsive  seizures  are  associated  with  the 
senile  variety  of  arteriosclerosis.  It  is  not  associated,  as  a  rule,  with 
hypertension,  though  it  may  be  complicated  by  an  intercurrent  hyper¬ 
tension  ;  that  is,  two  types,  the  essential  hypertensive  and  the  senile,  occa¬ 
sionally  occur  together;  or  it  may  be  punctuated  in  its  course  by  crises 
of  hypertension.  A  cerebral  apoplexy  may  take  place  during  a  hyperten¬ 
sive  crisis.  We  must  deal  with  these  symptoms.  With  the  early  mani¬ 
festations  of  this  type  of  disease,  the  patient  should  be  advised  to  curtail 
his  activities,  to  take  longer  vacations  and  regular  exercise.  A  moderate 
rise  in  blood-pressure  should  not  be  interfered  with.  An  effort  should 
be  made  to  alleviate  symptoms  depending  upon  a  diminished  blood  supply 
to  a  particular  part,  especially  the  brain.  An  attempt  should  be  made  to 
improve  the  general  circulation  by  tonics,  iron  and  arsenic,  hydrotherapy, 
and  out-of-door  exercise  in  a  climate  which  is  conducive  to  such  exercise. 

All  possible  toxic  factors  should  be  eliminated  so  far  as  possible  by 
keeping  the  excretory  organs  efficiently  at  work,  giving  sufficient  amounts 
of  water  to  drink,  keeping  the  bowels  freely  open. 

Inasmuch  as  patients  are  easily  depressed  because  of  their  condition, 
which  they  fully  appreciate,  they  should  be  encouraged  by  every  means 
at  our  command,  and,  while  they  should  be  taught  to  live  moderate  lives, 
they  should  also  be  assured  that  the  condition  from  which  they  are  suffer¬ 
ing  is  compatible  with  a  long  and  useful  life.  They  should  avoid  mental 
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and  physical  indolence  ;  but,  at  the  same  time,  they  should  he  warned 
against  strain  of  a  heart  which  has  undergone  degenerative  changes. 

Toxic  or  Infectious  Type.— In  the  treatment  of  the  toxic  or  infectious 
type  of  arteriosclerosis,  the  most  important  essential  is  the  management 
of  the  diseases  to  which  arteriosclerosis  may  be  secondary,  and  this  means 
the  early  and  effectual  treatment  of  syphilis,  lead  poisoning,  diabetes, 
gout;  the  anticipation  of  possible  degenerative  changes  in  acute  infec¬ 
tions,  such  as  typhoid  and  diphtheria ;  careful  examination  of  the  arteries 
in  such  diseases ;  the  warning  of  the  patient  of  the  necessity  for  extended 
rest,  or  against  too  early  exertion  after  infection ;  the  control  of  intestinal 
toxemia  by  proper  dietary,  catharsis,  and  colonic  irrigations ;  and,  finally, 
careful  search  for  foci  of  infection,  and  their  removal.  Non-syphilitic 
infectious  arteriosclerosis  with  medial  degeneration  and  definite  arterial 
thickening  may  disappear,  though  not  necessarily.  Hypertension  is  usu¬ 
ally  not  associated  with  this  type  of  lesion.  In  advanced  cases  of  syphilitic 
sclerosis,  little  or  nothing  can  be  done  to  cure  the  lesion,  but  a  good  deal 
can  be  done,  by  vigorous  antisyphilitic  treatment,  to  relieve  symptoms. 

Hypertensive  Type. — Arteriosclerosis  associated  with  high  blood- 
pressure,  if  recognized  at  an  early  period  in  the  disease,  may  be  cured 
by  a  prolonged  period  of  rest  in  bed.  In  more  advanced  stages  of  the 
disease,  the  patient  should  be  taught  to  live  moderately,  to  avoid  exces¬ 
sive  strains  on  his  circulatory  apparatus,  bearing  in  mind  that  this  type 
of  the  disease  is  prone  to  run  a  long  course  and  terminate  either  in  a 
cerebral  apoplexy  or  cardiac  failure.  Our  efforts  should  be  directed 
toward  delaying  these  events  by  properly  regulating  the  patient’s  life, 
warning  him  against  sudden  effort  ;  specifically  directing  him  to  avoid 
straining  at  stool,  lifting  heavy  weights,  walking  against  high  winds,  or 
going  out  into  the  cold  improperly  clad,  taking  cold  baths,  overeating  at 
any  meal,  exercising  directly  after  meals.  All  these  activities  raise  the 
blood-pressure,  the  increase  in  intrathoracic  pressure  is  conveyed  to  the 
weakened  cerebral  capillaries,  and  an  apoplexy  may  result.  Patients 
should  not  be  kept  constantly  informed  of  variations  in  their  blood-pres¬ 
sure.  Individuals  suffering  from  hypertension  can  be  easily  converted  into 
introspective  hypochondriacs  by  failure  on  the  part  of  the  physician  to 
appreciate  the  necessity  for  observing  this  caution. 

We  must  preach  moderate  living;  a  diet  low  in  extractives,  with  mod¬ 
erate  protein  intake,  75  to  85  gm.  a  day;  reduction  cures  in  the  obese; 
and  care  of  the  bowels,  kidneys,  and  skin.  We  may  practice  periodic 
venesection.  The  dilators  may  be  useful  in  reducing  excessive  pressures. 
The  high  frequency  current  may  be  tried.  Failure  in  cardiac  compensa¬ 
tion  or  in  kidney  function  and  cerebral  accidents  will  have  to  be  dealt 
with  as  they  appear.  For  the  details  of  treatment  of  these  conditions, 
the  reader  is  referred  to  the  chapter  on  Essential  Hypertension. 
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ESSENTIAL  HYPERTENSION 
Frank  Sherman  Meara 

Introduction. — At  the  present  moment,  we  know  nothing  of  the  cause 
of  essential  hypertension  or  hyperpiesia.  The  achievement  of  the  last 
decade  in  the  ‘field  of  elevated  blood-pressures  was  an  appreciation  of  the 
fact  that  the  vast  majority  of  cases  of  increased  arterial  tension  running 
a  chronic  course  and  presenting  in  their  urinary  findings  a  trace  of  albu¬ 
min  and  occasional  casts  were  not,  as  heretofore  they  were  considered  to 
be,  cases  of  Bright’s  disease.  When  the  conception  of  this  group  as  a 
clinical  entity  had  been  accomplished,  to  which  the  name  “essential”  or 
“primary  hypertension”  or  “hyperpiesia”  was  attached,  many  inconsisten¬ 
cies  had  been  cleared  up,  a  new  prognosis  established  in  cases  of  hyper¬ 
tension,  and  a  therapy  determined  on  new  principles. 

In  this  chapter  only  chronic  hypertension  will  be  considered  and  from 
this  group  will  be  excluded  that  of  thyroid  origin. 

A  generation  ago  we  were  taught  that  an  increased  blood-pressure  was 
indicative  of  one  of  two  conditions  :  a  chronic  nephritis  in  the  clinical  sense 
that  the  term  Bright’s  disease  connotes  to  both  the  profession  and  the 
laity,  or  an  arteriosclerosis  ;  and  the  differentiation  between  the  two  was 
determined  in  the  mind  of  the  practitioner  by  the  presence  or  absence  of 
albuminuria  or  palpably  thickened  arteries  in  those  cases  not  yet  advanced 
to  the  stage  of  uremia  or  arterial  accident. 

Hypertension  under  the  older  view  was  looked  upon  as  a  result,  not 
a  cause,  of  the  conditions  with  which  it  was  associated  and  slowly  but 
surely  it  was  forced  upon  observant  physicians  that  in  many  instances 
high  blood-pressure  preceded  the  appearance  of  the  albuminuria  of 
Bright’s  disease,  and  one  began  to  talk  of  the  prealbuminuric  stage  of 
nephritis  (thus  Mahommed).  Again  it  became  evident  that  in  many 
cases  of  hypertension,  which  in  the  absence  of  albuminuria,  were  ascribed 
to  arteriosclerosis,  there  was  no  obvious  arteriosclerosis ;  so  one  was  forced 
to  the  assumption  of  a  “latent  arteriosclerosis,”  or  a  “presclerotic  stage  of 
sclerosis,”  as  von  Basch  termed  the  one  and  Huchard  the  other.  Another 
confusing  fact  was  that  the  most  common  and  readily  determined  arterio- 
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sclerosis,  obtaining  in  the  elderly,  was  not  peculiarly  associated  with  high 
blood-pressure,  and  finally  that  the  hypertensive  albuminurics  did  not 
always  go  on  to  uremia  and  lived  an  unconscionable  long  time  to  the 
confounding  of  the  traditional  prognosis ;  and,  indeed,  as  this  fact  was 
recognized  and  the  protest  in  the  mind  of  the  practitioner  against  such 
violations  of  “the  rules”  died  away,  it  was  recognized  that  the  majority 
of  hypertensive  albuminurics  failed  to  “play  the  game.” 

At  the  present  day  chronic  hypertensives  are  divided  into  two  classes 
(barring  the  thyroid  cases  and  a  few  rare  conditions).  One  group  is 
ascribed  to  true  clinical  nephritis  or  Bright’s  disease;  the  other,  which 
constitutes  the  majority,  is  due  to  certain  unknown  causes,  whose  earliest 
operation  is  manifested  as  hyperpiesis,  to  which  elevation  of  pressure 
other  pathological  states  or  functions  is  in  the  main  attributable.  It  is  to 
this  latter  group  that  this  chapter  is  devoted. 

Until  we  can  prove  that  the  materies  morbi  responsible  for  the  hyper¬ 
tension  acts  detrimentally  on  other  structures,  we  are  warranted  in  assum¬ 
ing  the  hyperpiesia,  as  such,  as  the  determinant  of  subsequent  pathology ; 
but  after  certain  changes  have  occurred  in  heart  and  arteries,  the  height¬ 
ened  blood-pressure  may  well  enter  into  a  new  relationship  to  these  changed 
structures  and  the  functions  they  subserve;  may  well  constitute  a  neces¬ 
sity  in  some  measure ;  may  act  in  a  compensatory  capacity. 

Results  of  Continued  Hypertension. — Certain  results  must  inevitably 
accrue  to  a  continued  hyperpiesis;  first,  the  heart  hypertrophies  as  one 
would  assume  any  muscle  would  do  in  a  response  to  a  continued  demand 
above  the  ordinary.  This  is  not  the  place  to  discuss  the  quality  of  this 
hypertrophied  muscle  as  compared  with  the  normal.  It  may  or  may  not 
carry  the  seeds  of  weakness ;  but  the  fact  is  that  many  such  hearts  remain 
competent  for  years,  or  permanently,  while  others  succumb  to  increasing 
demands  or  too  prolonged  efforts.  Secondly,  the  arteries  undergo  sclerosis, 
due  either  to  the  inordinate  strain  to  which  they  are  subjected,  or  to  an 
unknown  toxic  agent  or  both.  To  the  pathological  changes  in  the  vessels 
and  the  impaired  blood  supply  incident  to  them  are  due  the  disturbances 
in  structure  and  function  of  various  organs  which  affords  the  symptoma¬ 
tology  of  hyperpiesia.  Arteriosclerosis  of  hyperpietic  origin,  like  the 
senile  type,  is  a  patchy  affair  and  one  or  more  than  one  territory  may  be 
seriously  implicated.  It  is  the  territorial  distribution  that  determines 
largely  the  seriousness  of  the  condition ;  for  though  the  splenic  vessels  are 
commonly  affected,  the  symptomatology  is  insignificant  ;  but  involvement 
of  the  coronaries  is  notoriously  rife  with  danger. 

The  circulations,  which,  involved,  give  character  to  the  picture  of 
hyperpiesia  are  the  cerebral ,  the  coronary ,  the  renal  and  to  a  lesser  degree 
the  splanchnic  and  peripheral.  From  the  standpoint  of  diagnosis  and  prog¬ 
nosis  the  role  of  the  retinal  vessels  is  unique. 

While  we  do  not  know  the  cause  of  essential  hypertension,  we  are 
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gathering  facts  about  it  that  may  later  have  an  etiological  application. 
In  the  first  place,  it  is  essentially  a  familial  disease.  The  family  history 
almost  invariably  brings  out  a  multiplicity  of  incidence.  Parents,  grand¬ 
parents,  brothers,  sisters,  and  immediate  collaterals  will  offer  cases  of 
apoplexy,  angina  pectoris,  heart  failure,  kidney  disease  or  other  recog¬ 
nized  sequelae  to  a  chronic  hypertension.  One  is  impressed  with  the  feel¬ 
ing  that  the  germ  plasm  of  family  groups  contained  a  something  or  lacked 
a  something  that  conduced  to  or  made  a  susceptibility  to  this  condition 
on  the  part  of  individuals  evolved  from  it.  As  one  notes  the  incidence 
of  this  disease  in  the  fourth  and  fifth  decades,  there  is  demonstrated  in 
one’s  mind  the  conception  to  which  is  attached  that  much-abused  term  an 
“abiotic”  state. 

Again  one  is  impressed  with  its  occurrence  in  individuals  of  a  certain 
habitus — the  ruddy-faced,  short-necked,  square-shouldered,  thick-chested, 
short-abdomened,  stocky  or  thick-set  type.  It  occurs  especially  in  men 
and  women  of  active,  energetic,  dominating,  and  executive  mental  habits. 
Eor  this  reason  it  occurs  more  particularly  among  the  higher  classes  and, 
though  by  no  means  rare  in  the  laboring  classes,  is  distinctly  less  common. 
If  there  is  association  with  an  anatomical  type,  one  thinks  of  the  role  of 
the  endocrines ;  but  it  must  he  emphatically  stated  that  there  is  no  proof 
at  present  that  endocrines  do  play  a  role.  Unfortunately  the  undoubted 
importance  of  the  glands  of  internal  secretion,  has  led  to  countless  theories 
of  their  role  in  disease,  and,  worse  yet,  to  pernicious  and  promiscuous  usage 
of  gland  products  in  the  hands  of  charlatans  and  the  well-intentioned,  but 
mentally  inert,  physician. 

Like  diabetes,  hyperpiesia  is  especially  vicious  in  early  life  and  rela¬ 
tively  benign  in  the  elderly. 

Then,  too,  there  are  certain  things  that  primary  hypertension  is  not. 
It  is  not  the  product  of  an  infectious  process ;  nor  is  syphilis  the  direct 
cause  of  high  blood-pressure  and  that,  too,  in  spite  of  the  fact  that  its  attack 
upon  the  artery  is  so  common  and  so  severe.  Hypertensives  may  well 
have  syphilis  and  hypertensives  may  harbor  latent  foci  of  infection  and 
suffer  material  damage  from  these  infections  in  the  very  structures  that 
are  imperiled  by  the  hyperpiesis,  which  makes  their  appreciation  and 
removal  a  matter  of  moment ;  but  such  removal  does  not  affect  the  blood- 
pressure  readings. 

Again  hyperpiesia  is  not  a  dietetic  disease,  at  least  not  so  proved; 
but  dietetic  factors  play  no  mean  role  in  modifying  degrees  of  hyperten¬ 
sion  in  some  individual  cases.  Just  what  percentage  of  the  adult  popula¬ 
tion  has  an  essential  hypertension  is  not  known  accurately;  but  it  is 
a  very  considerable  one  and,  while  the  condition  is  responsible  for  their 
death  probably  in  the  large  majority  of  cases,  the  number  who  enjoy  a  rea¬ 
sonably  long  life  in  years  and  a  longer  life  in  actual  accomplishment  (for 
as  has  been  said  such  people  often  live  intensively)  is  legion,  and  they 


RESULTS  OF  CONTINUED  HYPERTENSION 


381 


are,  may  one  not  say,  happily  unaware  of  their  condition  in  the  meantime. 
Many  live  to  threescore  years  and  ten  and  longer  and  many  die  of  dis¬ 
eases  entirely  irrelevant  to  their  circulatory  pathology.  Some  of  the 
greatest  men  in  the  world  have  accomplished  mighty  deeds  while  this  state 
obtained. 

It  is  obvious,  then,  that  compensatory  efforts  on  the  part  of  the  body 
result  in  a  readjustment  of  vital  mechanisms,  that  is,  in  countless  cases, 
adequate  to  the  demand.  This  is  an  important  bit  of  information  for  the 
physician  to  entertain ;  for  by  it  his  attitude  toward  hyperpietics  must  in 
a  measure  he  determined. 

It  should  by  no  means  lead  him  to  a  policy  of  laissez  alter,  but  there 
is  just  one  thing  worse  than  inactivity  and  that  is  pernicious  interfer¬ 
ence.  By  this  I  mean  that  it  were  infinitely  better  that  most  of  these 
patients  never  saw  a  physician  than  that  every  such  patient  should  be 
considered  as  threatened  with  imminent  disaster  ;  invalided  by  his  physi¬ 
cian  ;  his  business  disrupted ;  his  family  interests  imperiled ;  his  mental 
peace  destroyed;  to  order  his  goings  and  his  comings,  his  risings  and  his 
retirings,  his  table  and  his  pleasures  by  the  vacillations  of  a  sphygmo¬ 
manometer;  to  ride  with  Black  Care  behind  his  saddle  and  to  sit  under 
the  sword  of  Damocles.  This  is  exactly  what  happens  repeatedly  when 
such  cases  fall  into  the  hands  of  physicians  ill-informed,  unexperienced, 
and  who  leave  common  sense  out  of  their  prescriptions. 

From  the  standpoint  of  treatment  one  may  divide  these  cases  into 
those  who  show  symptoms  and  those  who  do  not.  The  latter  group  are 
accidentally  discovered  to  be  hyperpietics  in  the  course  of  an  examination 
carried  out  for  an  irrelevant  condition;  in  the  course  of  life  insurance 
examinations,  or  routine  examinations  by  institutes  or  physicians  of  those 
whose  foresight  dictates  such  a  procedure.  Unless  the  individual  has  sub¬ 
mitted  himself  to  reexaminations  at  fairly  frequent  intervals  it  is  impos¬ 
sible  to  tell  how  long  he  has  suffered  with  the  hyperpiesis. 

For  those  in  whom  the  increased  blood-pressure  can  be  determined  as 
of  recent  origin,  Sir  Clifford  Allbutt  pronounces  an  optimistic  prognosis, 
if  they  are  promptly  subjected  to  treatment;  indeed,  he  says:  “If  we  can 
catch  hyperpiesia  early,  and  keep  at  work  against  it,  it  can  be  cured  more 
often  than  not,”  and  further  adds:  “When  the  system  has  taken  a  new  set , 
the  whole  has  readjusted  to  the  altered  conditions ,  and  the  new  attitude 
is  more  or  less  permanent.  Therefore ,  to  bring  back  the  old  equilibrium 
of  pressures  by  active  treatment  is  out  of  the  question  and  diligently  to 
attempt  it  is  to  do  more  harm  than  good.”  The  italics  are  mine,  but  an 
observation  of  well  over  a  half  thousand  cases  in  my  own  practice  since 
we  have  come  to  recognize  hyperpiesia  as  an  entity  has  confirmed  for  me 
the  accuracy  and  wisdom  of  this  quotation.  I  am,  however,  unable  to 
confirm  the  first  statement.  I  am  unable  to  assert  positively  a  cure  in 
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any  case;  but  I  have  seen  gratifying  amelioration  in  one  class  of  cases, 
namely,  those  who  are  frankly  overweight. 

Treatment  of  Early  Cases. — I  do  believe  it  wise  in  every  early  case, 
in  every  case  in  the  first  three  decades,  in  any  case  at  any  age  in  which 
the  effort  will  not  be  a  sacrifice  to  the  patient’s  interests  or  implant  the 
habit  of  introspection  and  mental  concern,  so  easily  established  in  certain 
individuals,  to  test  the  result  of  treatment. 

Rest. — This  will  consist  of  rest  in  bed,  until  the  optimum  reduction 
in  pressure  readings  occurs,  or  the  confinement  defeats  its  purpose  in 
inducing  restlessness,  anxiety  or  distrust. 

Diet. — Regulation  according  to  instructions  later  laid  down,  the  essen¬ 
tial  features  of  which  are  an  economical  intake  and  reduction  of  weight 
in  the  obese. 

Sedatives. — Mental  therapy,  elimination  of  worry,  perhaps  change  of 
environment,  and  such  drugs  as  will  reduce  nervous  excitation  if  such 
exist. 

When  desired  results  are  obtained  or  the  maximum  that  can  be  expected 
under  the  circumstances,  a  gradual  return  to  normal  or  restricted  activities 
under  observation  and  then  a  regulation  of  life  according  to  results  is 
indicated. 

During  such  treatment  blood-pressure  will  almost  invariably  fall  and 
cardiac  overactivity  decrease ;  but  my  own  experience  has  been  that  the 
“new  set,”  as  Allbutt  calls  it,  has  already  occurred  and  the  pressure  read¬ 
ings  rise  as  activity  increases,  though  not  infrequently  a  distinct  better¬ 
ment  is  noted.  However,  Allbutt’s  testimony  alone  almost  compels  the 
effort  and  his  results  must  be  accepted  as  a  basis  of  hope  for  ultimate 
success. 

Treatment  of  Later  Cases. — A  word  about  blood-pressure  readings. 
Certain  precautions  are  to  be  taken.  Blood-pressure  is  a  function  in  cir¬ 
culatory  efficiency;  hence,  every  varying  demand  on  the  circulation  is 
accompanied  by  variations  in  the  blood  pressure.  Recent  physical  exer¬ 
cise,  recent  mental  excitation,  a  recent  hearty  meal  make  the  blood  pres¬ 
sure  readings  unreliable. 

A  patient  coming  to  the  office  at  the  end  of  a  brisk  walk  will  not  give 
the  same  reading  as  after  a  rest.  Men  after  an  exciting  day  in  their 
business  or  on  the  floor  of  a  Stock  Exchange,  seeking  an  examination 
for  life  insurance  are  often  held  up  for  an  abnormally  high  blood-pressure, 
which  after  a  night’s  rest  is  found  normal.  For  this  reason  the  first 
examination  in  a  doctor’s  office  may  be  accompanied  by  a  perturbation 
that  renders  the  reading  unreliable.  Observations  on  the  same  individual 
should  be  made  under  much  the  same  conditions  in  order  to  interpret 
results  in  terms  of  measures  instituted.  The  patient  should  be  relaxed 
and  pay  no  attention  to  the  proceedings.  Watching  the  dial  or  column 
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of  the  sphygmomanometer  is  accompanied  by  the  usual  muscular  con¬ 
traction  of  attention  and  elevates  the  reading  a  few  points. 

Some  arteries  contract  locally,  that  is,  go  into  spasm  under  the  pres¬ 
sure  of  the  cuff  when  the  first  reading  is  made  and  more  especially  if 
insulted  by  a  sudden  and  unnecessarily  high  inflation.  The  inflation 
should  he  made  gradually  and  the  readings  repeated  at  each  sitting  until 
they  are  constant.  Often  the  artery  seems  to  undergo  a  slow  cycle  of 
contraction  and  dilatation  that  makes  a  definite  systolic  and  diastolic 
reading  impossible.  If  one  holds  the  pressure  at  the  first  reading  of  either 
systolic  or  diastolic  pressure  he  will  hear  a  waxing  and  waning  of  the 
sounds  through  a  full  10  mm.  All  these  facts  show  how  absurd  it  is 
to  lay  stress  on  such  variations  from  day  to  day ;  and  yet  the  sun  is  made 
to  shine  or  the  clouds  to  collect  for  that  day  for  many  a  patient  by  a 
difference  of  10  mm.  in  the  reading. 

It  should  he  remembered  that  variation  in  blood-pressure  in  response 
to  a  given  stimulus  is  far  greater  than  in  the  normal  individuals ;  in  other 
words,  the  blood-pressure  mechanism  is  unstable,  much  as  the  heat  reg¬ 
ulating  mechanism  is  unstable  in  the  presence  of  certain  toxins  of  infecting 
organisms. 

Calcified  arteries  are  a  snare  for  the  unwary,  for  no  accurate  reading 
can  be  made  below  a  badly  compressible  artery.  I  recall  a  man  who  went 
from  physician  to  physician  as  a  curiosity,  having  a  blood-pressure  beyond 
the  powers  of  registration  of  any  apparatus  at  hand.  He  had  brachials 
that  were  as  incompressible  as  brass  tubes. 

A  more  common  pitfall  is  the  very  small  artery  of  a  stenotic  mitral- 
valve  or  the  less  common  aortic.  In  these  cases  the  finger  judges  a 
low  blood-pressure  so  low  that  the  physician  thinks  it  idle  to  take  the 
reading  and  if  he  does  may  fall  a  victim  to  the  silence  of  the  second 
phase. 

I  have  never  seen  more  astonished  countenances  than  those  of  physi¬ 
cians  who  read  a  systolic  pressure  in  a  mitral  stenosis  as  120  when  shown 
that  it  was  well  over  200  and  that  the  first  phase  had  been  missed  because 
no  such  pressure  had  been  applied  to  the  cuff  and  this  phase  was  followed 
by  a  second  in  which  silence  obtained  until  the  thump  of  the  third  phase 
was  heard  and  interpreted  as  the  first. 

It  is  well  known  that  no  inconsiderable  number  of  mitral  stenoses, 
though  a  small  minority  of  the  whole,  are  accompanied  by  a  high  blood- 
pressure.  Whether  this  is  due  to  renal  changes  induced  by  passive  con¬ 
gestion  or  is  a  coincidence  of  the  two  conditions  is  not  yet  definitely 
settled. 

Finally  one  should  beware  of  eliminating  hyperpiesia  in  a  case  of  fail¬ 
ing  myocardium,  if  there  is  definite  cardiac  hypertrophy  and  no  valvular 
disease;  for  the  failing  myocardium  may  he  responsible  for  the  low 
reading. 
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It  seems  no  longer  necessary  to  emphasize  to  the  profession  at  large 
the  necessity  of  reading  both  systolic  and  diastolic  pressures;  but  it  is 
not  supererogatory  to  insist  that  of  the  two  readings  the  diastolic  is  the 
more  important.  The  prognosis  varies  largely  with  the  diastolic  pres¬ 
sure. 

Patients  with  a  low  diastolic  pressure  are  dealing  with  a  relatively 
benign  condition  compared  with  those  in  whom  the  diastolic  is  consis¬ 
tently  high.  We  may  then  divide  roughly  hyperpietics  into  two  classes: 
those  with  a  low  diastolic  and  those  with  a  high  diastolic. 

Hyperpietics  with  Low  Diastolic  Pressure. — In  the  adult  the  average 
systolic  pressure  is  120  mm.  Hg.,  and  it  does  not  vary  much  with  advanc¬ 
ing  years.  Variations  of  some  20  mm.  above  and  below  this  figure  may 
still  be  considered  normal,  though  a  steady  approximation  to  either  ex¬ 
treme  must  be  looked  upon  with  suspicion.  I  take  160  and  above  con¬ 
stantly  maintained,  as  hypertensive,  140  to  160  as  probably  such.  From 
the  diastolic  average  of  80  mm.  lesser  variations  are  expected ;  a  diastolic 
of  90  mm.  or  above  is  hypertensive. 

The  systolic  pressure,  of  course,  is  the  pressure  under  which  the  artery 
finds  itself  at  the  height  of  the  impulse  of  blood  driven  into  it  by  the 
cardiac  systoles ;  it  is  then  a  function  of  cardiac  output.  If  the  diastolic 
remains  normal,  the  artery  stretched  by  an  increased  content  during  sys¬ 
tole  finds  repose  during  the  succeeding  diastole.  Its  period  of  rest  is 
unimpaired.  In  these  cases  it  would  seem  as  if  the  excitant  operated  on 
the  musculature  of  the  heart,  but  spared  that  of  the  artery.  When  the 
diastolic  pressure  is  increased,  one  must  assume  an  excitation  of  the  muscle 
coat  of  the  arteries  or  of  the  contractile  tissues  of  the  arterioles.  The 
strain  is  never  quite  relieved  and  the  artery  fails  to  get  its  desired  amount 
of  rest.  Hypertrophy  of  muscle  coats  ensues  and  later  the  degenerative 
processes  that  constitute  arteriosclerosis.  However  inadequate  such  an 
explanation  may  he,  the  fact  remains  that  high  systolic  pressures  are  well 
endured  and  may  he  symptomless  for  years.  Of  course,  this  high  systolic 
pressure  and  low  diastolic  pressure  give  a  large  pulse  pressure  (P.  P.,  the 
difference  between  the  two),  and  if  one  takes  as  a  very  rough  measure 
of  circulatory  work  the  P.  P.  times  R  (pulse  rate),  we  see  that  this  is 
much  increased.  For  example  a  patient  with  a.  normal  pulse  rate  of  70 
has  a  formula  of  P.  P.  equals  40,  times  R.  equals  70,  equals  2,800. 

A  patient  with  a  reading  of  and  pulse  of  70  has  a  formula  of 

110  times  70  equals  7,700.  This  means  a  tremendous  increase  in  work 
and  is  necessarily  accompanied  by  cardiac  hypertrophy;  but  as  long  as 
the  heart  remains  good  it  also  means  abundant  supply  to  the  tissues  at 
large.  But  I  have  also  been  impressed  by  the  fact  that  when  the  diastolic 
is  raised,  if  the  P.  P.  remains  large,  the  patients  do  relatively  well  com¬ 
pared  with  those  in  whom  a  high  diastolic  and  low  systolic  gives  a  small 
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P.  P.  I  recall  one  patient  who  represented  the  extreme  of  this  condition 
“280  *  ^ie  Pu^se  was  barely  perceptible  and  the  distress  extreme. 

Patients  with  High  Diastolic  Pressure. — These  constitute  the  serious 
cases  we  are  called  upon  to  treat  and  those  in  whom  apoplexies,  coronary 
scleroses,  renal  complications  and  other  sequelae  usually  occur.  This  divi¬ 
sion  has  greater  prognostic  significance  than  therapeutic;  the  same  meas¬ 
ures  are  applicable  to  both. 

Rest. — Rest  is  the  key-note  of  the  treatment  of  the  hypertension,  hut 
rest  is  a  relative  term.  Rest  does  not  mean,  necessarily,  abeyance  of 
function ;  it  means  economy  of  function  as  well.  The  circulatory  system 
is  overworked  at  both  ends.  The  heart  is  overworked  and  the  arterial 
tree  is  overworked.  The  heart  has  hypertrophied  to  meet  the  increased 
demand  and  so  have  the  muscle  fibers  and  elastic  fibers  of  the  arteries. 
Mental  activity,  physical  activity,  chemical  activity,  increase  the  circula¬ 
tory  demands.  These  activities  are  the  expressions  of  life;  with  their 
cessation  life  ceases,  hut  they  can  be  kept  within  bounds. 

Treatment  of  Cases  without  Symptoms. — What  shall  we  say  to  the 
man  in  whom  hypertension  has  been  discovered,  but  of  which  no  faltering 
of  function  had  made  him  aware?  The  procedure  advisable  in  the  sus¬ 
pected  early  case  has  been  stated  above ;  hut  with  these  exceptions  or  when 
thought  feasible  one  should  endeavor  to  explain  the  state  of  affairs  with 
proper  optimism,  avoiding  treating  it  as  trivial.  The  patient  will  he 
immensely  helped  by  the  assurance  that  there  is  no  call  to  interrupt  his 
activities  and  will  be  all  the  more  amenable  to  suggestions  that  he  should 
not  increase  them ;  that  he  avoid  additional  obligations  that  are  not  neces¬ 
sities. 

One  should  explain  the  unhappy  effects  of  continuous  mental  strain 
and  the  value  of  interruptions  by  holidays  and  diversions.  One  should 
treat  the  dietetics  of  these  cases  on  the  broad  basis  of  cutting  out  excess 
rather  than  fixing  a  rigid  diet  and  one  should  insist  on  reexaminations  at 
intervals  of  at  least  six  months,  provided  no  symptoms  appear  in  the 
meantime. 

Treatment  of  Cases  Showing  Symptoms. — No  matter  how  trivial  the 
symptom  which  can  he  directly  referred  to  the  hyperpiesia,  it  means  that 
the  patient  has  entered  on  a  new  era ;  cardiac  compensation  is  threatened, 
vascular  accident  is  forecast  or  some  organ  is  receiving  an  inadequate 
blood  supply.  Such  is  the  meaning  of  unaccustomed  shortness  of  breath 
after  effort,  an  awareness  of  the  heart  action,  cardiac  oppression  or  pain, 
undue  fatigue  without  adequate  cause,  irritability,  increasing  difficulty 
in  remembering,  mental  lag,  change  of  temperament,  insomnia,  headaches, 
dizziness,  nocturia,  gastric  disturbances,  nose-bleeds,  metrorrhagias,  hema¬ 
turias,  retinal  hemorrhages.  Now  a  more  intimate  relation  is  established 
between  physician  and  patient.  The  whole  case  is  to  he  reviewed ;  advice 
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should  no  longer  be  in  terms  of  generalizations,  but  definite  instructions 
should  be  given  and  understood.  The  physician  must  become  the  doctor  in 
the  original  sense  of  the  term,  the  teacher.  He  will  find  that  time  taken 
for  a  simple  explanation  of  why  he  asks  the  patient  to  do  or  not  to  do 
this  or  that  will  reconcile  the  patient  to  many  measures  the  wisdom  of 
which  he  would  otherwise  question. 

Habits  of  Life. — In  the  first  place  we  should  spend  sufficient  time  to 
understand  the  nature  of  our  patient’s  activities;  how  long  he  has  exer¬ 
cised  them ;  how  he  reacts  to  his  obligations ;  his  temperament.  Because 
a  man  is  at  the  head  of  a  vast  industry  or  because  he  is  identified  with 
a  multiplicity  of  important  interests  does  not  necessarily  mean  that  he  is 
grossly  overworked.  He  may  have  his  work  so  organized  or  so  well  in 
hand  that  he  accomplishes  maximum  results  with  minimum  efforts.  To 
another  man  a  seemingly  trivial  demand  may  carry  with  it  anxiety, 
depression  and  a  threatened  breakdown.  Other  things  being  equal,  one 
may  say  that  these  patients  do  better  if  they  retain  their  interests  and 
do  some  work  than  if  they  give  them  up.  This  does  not  mean  that  a 
period  of  complete  rest  for  a  time  to  restore  compensation  is  not  desirable, 
for  it  most  assuredly  is ;  but  it  means  that  the  relinquishment  of  work  to 
which  habit  has  accustomed  them  is  not  infrequently  followed  by  rapid 
deterioration.  They  fail  to  adjust  themselves  to  new  conditions.  An 
exception  to  the  rule  holds  in  the  case  of  those  individuals  who  have 
happily  established  outside  interests  and  avocations  in  which  they  may 
take  refuge. 

With  such  a  period  of  rest  or  without  it  one  proceeds  to  lay  down  rules 
of  conduct.  Let  us  take  for  example  a  business  man. 

He  should  be  advised  that  he  may  continue  his  work.  Such  reassur¬ 
ance  has  a  most  happy  psychic  effect.  He  is  asked,  however,  to  take  on 
no  new  enterprise  to  which  he  is  unaccustomed  and  which  means  intensive 
work  to  accomplish,  worry  about  its  ultimate  success  and  the  finances 
involved.  He  should  be  advised  to  shorten  his  hours  at  the  office;  to  go 
down  at  a  later  hour  and  return  earlier.  He  should  be  advised  to  cultivate 
the  habit  of  week-ends  and  utilize  them  for  the  purposes  of  rest  and 
recreation.  He  should  be  advised  to  interrupt  his  work  more  frequently 
for  short  vacations  and  trips  and  to  have  a  longer  and  real  vacation  at 
least  once  a  year.  He  should  be  advised  to  lie  down  in  the  middle  of  the 
day  for  a  few  minutes  to  sleep  or  at  least  relax.  He  should  be  urged  to 
spend  more  hours  in  bed  each  night  and  to  rest  a  while  after  the  evening 
meal,  so  often  the  heartiest  of  the  day. 

Clothing. — One  should  clothe  to  keep  warm,  but  not  overload;  light 
woolen  or  silk  next  to  the  skin  takes  up  the  moisture  and  preserves  a  more 
even  temperature  than  cotton  or  linen.  He  should  not  expose  himself  to 
the  sharp  cold  of  winter  even  for  brief  periods  without  adequate  over¬ 
clothing.  He  should  endeavor  to  preserve  even  temperatures  in  his  office 
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and  in  his  home;  avoid  overheated  and  crowded  conveyances  which  in¬ 
crease  the  hazard  of  infection.  He  should  sleep  in  a  room  with  fresh 
air ;  but  avoid  exposure  during  the  night,  and  more  especially  if  a  restless 
sleeper  by  wearing  pajamas  or  night  dress  of  woolen  or  containing  a  goodly 
percentage  of  wool ;  this  does  not  mean  heavy  garments. 

Bathing. — If  he  has  had  the  lifetime  habit  of  cold  baths  and  reacts 
well  to  them  they  may  he  continued ;  theoretically  very  cold  and  very  hot 
baths  are  less  desirable  to  hyperpietics  than  warm  baths;- but  if  warm 
baths  he  indulged  in,  they  were  better  taken  at  night  or  sufficiently  long 
before  going  into  the  cold  for  the  superficial  vessels  to  regain  their  tone. 

Exercise. — Again  previous  habits  must  he  considered,  the  state  of  the 
heart,  and  the  studied  reaction  to  exercise.  Some  form  of  exercise  is 
desirable;  for  the  more  sedentary,  walking  or  not  too  strenuous  golf,  or 
horseback-riding;  to  those  who  have  indulged  in  more  active  forms  of 
exercise  and  sport,  the  same  may  be  continued  after  suitable  observation 
of  their  reaction  toward  them.  Excessive  and  sudden  effort  should  be 
avoided,  as  cardiac  strain  or  a  ruptured  cerebral  Vessel  may  result. 
Excessive  mental  excitement  should  be  avoided :  anger,  altercation,  public 
speaking  for  those  unaccustomed,  or  positions  of  mental  embarrassment. 

Diet. — Very  different  ideas  have  been  entertained  in  regard  to  dietetic 
restrictions  in  this  condition.  The  truth  of  the  matter  is,  a.  diet  may 
not  yet  be  laid  down  on  the  basis  of  sound  and  accepted  principles.  Few, 
if  any,  of  us  believe  that  diet  is  the  primary  cause  of  hypertension ;  but 
most  of  us  believe  that,  in  some  cases  at  least,  diet  does  modify  the  hyper- 
piesis. 

Quantity. — Quantity  seems  to  me  to  play  the  most  considerable  r51e. 
Patients  with  essential  hypertension  have,  as  a  rule,  an  unusually  good 
appetite  which  they  indulge  without  stint.  They  are  intemperate  of  food 
rather  than  drink,  and  alcoholism,  in  my  experience,  has  not  been  common 
among  them.  Alcohol  has  been  used  rather  as  a  contributor  to  the  feast 
than  to  the  debauch.  Of  course,  with  a  break  in  the  circulatory  mechanism 
appetite  falls  away.  These  patients  eat  too  much.  They  consistently 
exceed  their  protein  and  caloric  requirements. 

How  the  gospel  of  therapy  in  hyperpiesia  is  rest;  rest  of  the  numerous 
functions  concerned  in  digestion,  circulation,  metabolism  and  excretion  is 
indicated.  Every  increase  of  function,  wherever  and  however  exercised, 
means  more  work  for  the  overstrained  circulatory  apparatus  and,  even  if 
the  elements  of  food  in  excess  were  innocent  of  harm,  the  economy  of 
effort  attained  by  diminution  of  diet  is  a  desideratum. 

If  a  patient  is  overweight,  an  effort  should  be  made  by  restricting  food 
intake  to  approximate  a  normal  weight  for  a  given  stature  and  age.  An 
excess  of  adipose  is  an  additional  burden  to  carry  about,  requires  more 
work  and  more  circulatory  activity  and,  while  the  blood  supply  to  fat  is 
relatively  small,  it  nevertheless  must  he  maintained. 
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Two  things  must  be  kept  in  mind  in  reducing  weight :  First,  it  must  be 
done  gradually.  Violent  reductions  by  very  scant  diets  are  not  infre¬ 
quently  followed  by  depression,  weakness  and  obviously  disturbed  func¬ 
tions.  Second,  it  must  be  remembered  that  the  storage  of  fat  is  not 
entirely  determined  by  food ;  that  the  endocrines  play  a  role  and  that  the 
laying  on  of  fat  in  some  cases  seems  entirely  disproportionate  to  the 
amount  of  food  ingested  and  that  reduction  of  diet  may  be  followed  by 
disappointing  persistencies  in  fat  retention  and  a  weakening  of  the  patient 
that  makes  us  feel  that  the  fats  and  carbohydrates  have  been  diverted  from 
their  active  physiological  functions  to  the  inactive  fat  depots.  Certain 
it  is  that  many  patients  look  and  feel  best  when  frankly  defying  the 
standards  of  weight.  Common  sense  is  as  important  an  ingredient  of  their 
dietaries  as  calories  and  vitamins. 

Proteins. — It  has  long  been  assumed  that  high  proteins,  and  especially 
animal  proteins,  played  a  deleterious  role  in  hyperpiesia ;  that  the  pressure 
was  aggravated  or  maintained  by  the  ingestion  of  meats  and  that  perhaps 
there  were  other  obscure  damages  wrought  by  them. 

Chittenden  showed  some  years  ago  that  the  accepted  standards  of 
protein  needs  determined  by  studying  the  customary  intake  of  different 
races,  individuals,  and  occupations  were  higher  than  could  he  shown 
necessary  to  maintain  a  considerable  number  of  carefully  observed  active 
young  men  in  vigor  and  activity.  Even  more  extensive  and  detailed  ex¬ 
periments,  including  calorimetric  studies  were  carried  out  by  Benedict 
on  a  group  of  Y.M.C.A.  students  at  Springfield,  Massachusetts.  These 
men,  leading  an  active,  even  athletic  life,  were  maintained  on  10.5  gm. 
of  nitrogen  (68.5  gm.  protein)  per  day  against  14  gm.  ingested  by  a 
control  group  with  unrestricted  diet.  At  the  same  time  they  were  main¬ 
tained  on  1,950  calories,  little  more  than  one-half  the  amount  originally 
required.  Pulses  were  slowed  to  30  to  33  when  taken  in  the  morning  and 
both  systolic  and  diastolic  pressures  were  distinctly  lowered.  Benedict 
was  showing  that  in  time  of  war  dietetic  restrictions  were  justified  and 
even  commendable.  He  held  no  brief  against  the  usual  ingestion,  under 
ordinary  circumstances ;  nor  did  he  draw  conclusions  as  to  diet  in 
hyperpiesia. 

For  a  long  time  I  rendered  my  patients  vegetarians;  but  in  the  end 
could  not  demonstrate  that  any  gain  had  been  attained;  but  often  much 
unhappiness,  distaste  for  food  and  gastro-intestinal  disturbances. 

I  do  believe,  however,  that  rest  of  function  should  be  exercised  and  that 
protein  should  be  materially  diminished.  I  allow  my  patients  one  modest 
helping  of  meat,  fowl,  or  fish  once  a  day.  If  more  definite  rules  be  desired, 
Foster  has  recommended  0.8  gm.  of  protein  per  kg.  of  body  weight,  allow¬ 
ance  being  made  in  the  obviously  obese. 

Red  meat  is  often  condemned  as  especially  bad  for  hyperpietics.  There 
is  little  reason  for  this,  except  that  red  meats,  such  as  beef,  are  savory 
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and  excite  appetite,  and  the  other  fact  that  is  offered  for  what  it  is  worth — 
that  not  a  few  patients  complain  of  flushing  of  the  head  and  other  dis¬ 
comforts  when  they  indulge  in  it. 

It  is  desirable,  when  possible,  to  have  the  blood  urea  nitrogen  or  non- 
protein  nitrogen  determined;  for  in  those  cases  in  which  the  kidney  has 
undergone  decompensation  from  intrinsic  changes,  or  in  states  of  pro¬ 
nounced  passive  congestion,  urea  nitrogen  above  the  normal  limits  may  be 
demonstrated.  Under  these  circumstances,  a  marked  reduction  of  nitrogen 
intake  is  indicated  until  such  reduction  in  the  blood  occurs  as  is  possible 
in  a  given  case. 

Sugar. — Sugar  in  the  blood  of  hyperpietics  is  often  found  to  maintain, 
even  though  within  normal  limits,  a  high  level;  this  may  be  true  even 
in  those  who  are  underweight.  In  such  cases,  that  is,  when,  during  a 
fasting  period,  blood  sugar  ranges  at  125  mg.  per  100  c.c.  or  above,  and 
all  the  more  when  the  patient  is  overweight,  I  think  it  wise  to  reduce  the 
carbohydrates  in  the  diet  gradually  until  such  increase  in  the  blood  sugar 
disappears  or  is  evidently  normal  to  the  individual.  One  must  remember 
that  in  certain  rare  cases  diabetes  occurring  in  a  hyperpietic  may  be 
assumed  to  be  due  to  vascular  changes  in  the  pancreas,  and  involvement 
of  the  pancreatic  arteries  is  exceedingly  common. 

Salt. — Recently  the  effects  of  salt  on  hyperpiesia  has  been  much  dis¬ 
cussed.  Years  ago  Dr.  Robert  Cooke  in  a  series  of  unpublished  studies 
in  my  wards  at  Bellevue  Hospital  showed  that  the  ingestion  of  a  sudden 
but  not  excessive  salt  increase  was  followed  in  certain  cases  by  a  notable 
increase  of  blood-pressure  in  hypertensives ;  but  of  late  the  work  of  Allen 
had  led  him  to  the  opinion  that  salt  played  no  mean  role  in  at  least 
maintaining  pressure  to  some  degree  beyond  that  exhibited  on  a  salt-free 
diet.  Efforts  to  corroborate  this  experience  have  led  to  conflicting  results. 
Among  these  might  be  cited  some  of  the  exper  iments  of  O’ Hare  and  of 
McLester. 

It  has  so  happened  that  some  of  my  patients  have  been  subjected  to 
a  salt-free  diet  in  an  institution  under  the  direct  observation  of  an  ardent 
advocate  of  the  measure.  Extraordinary  falls  of  pressure  approximating 
normal  readings  occurred  over  a  period  of  weeks ;  but  within  forty-eight 
hours  after  return  home  and  under  the  same  diet  carried  out  conscien¬ 
tiously,  I  have  found  the  pressure  again  well  above  200  and  remaining  so-; 
even  though  the  patient  persisted  in  continuing  the  diet,  contrary  to  my 
advice.  It  has  been  my  custom  for  years,  both  on  the  basis  of  the  work 
done  in  my  wards  and  because  it  is  well  known  that  the  habit  of  using 
salt  as  a  condiment  leads  to  an  ingestion  of  salt  far  beyond  physiological 
needs,  and  because  no  stimulant  to  an  already  overeager  appetite  is  called 
for,  to  diminish  the  salt  intake  of  my  patients.  Of  late  I  have  been  guided 
by  estimations  of  blood  salt.  When  I  have  found  an  excess  above  560  mg. 
per  100  c.c.  of  blood-plasma  I  have  been  insistent  on  reduction  :  and  I 
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have  found  these  excesses  even  in  patients  who  show  no  nitrogen  reten¬ 
tion.  Under  all  circumstances  I  advise  eliminating  the  use  of  salt  at  the 
table ;  that  is,  as  a  condiment ;  but  allowing  enough  salt  in  the  cooking  to 
make  the  food  palatable.  Butter  should  be  unsalted ;  no  salt  meat  or 
fish  are  allowed,  and,  of  course,  the  obvious  ham  and  bacon,  which 
strangely  enough  is  not  always  obvious  to  the  patient.  I  also  exclude  for 
their  salt  content,  meat  soups  or  soups  containing  meat  stock  or  meat 
extracts. 

Common  sense,  as  1  have  intimated,  must  be  the  chief  ingredient  of  all 
dietaries.  If  food  becomes  unpalatable,  appetite  languishes,  and  digestive 
processes  are  disturbed,  away  with  theory !  Harm  done  the  patient  by 
persistence  is  patent ;  good  done  is  theoretical. 

Fats. — In  so  far  as  they  conduce  to  overweight  fats  should  be  re¬ 
stricted;  there  is  no  other  contra-indication  to  their  use. 

Fluids. — There  are  observations  on  the  ingestion  of  large  quantities 
of  fluids  that  tend  to  show  that  an  increase  of  blood-pressure  follows ; 
but  it  is  hard  to  prove  that  an  ordinary  intake  has  any  such  results. 
My  own  attitude  toward  the  subject  has  been  to  limit  the  intake  to  1% 
quarts  to  2  quarts  a  day,  but  after  all  to  be  guided  by  thirst.  If  excesses 
of  neither  sugar  nor  salt  have  been  indulged  in  these  amounts  are  rarely 
exceeded,  if  equaled ;  but  it  does  prevent  the  drinking  of  huge  quantities 
of  fluids  to  “wash  out”  poisons.  What  is  taken  in  must  be  put  out  and 
that  means  extra  work  for  circulatory  and  eliminating  organs.  In  other 
words,  rest  is  indicated  in  the  sense  of  relief  from  overwork. 

Summary. — For  the  overweighted,  diet  is  reduced  by  cutting  down 
carbohydrates  and  fats  to  cause  a  gradual  reduction  to  something  like  a 
normal  standard;  the  steady  loss  of  %  to  1  pound  a  week  will  answer. 
The  amount  can  be  regulated  by  the  scales  or,  better  yet,  and  particu¬ 
larly  because  adiposity  is  so  persistently  retained  by  some  individuals 
that  weakness  rather  than  loss  of  weight  follows  too  great  restrictions,  by 
determination  of  caloric  intake.  For  the  hyperpietic  in  general,  enough, 
only,  and  not  too  much ;  meat,  fish,  or  fowl,  a  modest  helping  once  a  day ; 
reduction  of  salt  and  avoidance  of  great  quantities  of  fluid. 

For  cases  of  suspected  renal  deficiency,  there  should  be  a  determina¬ 
tion  of  nitrogen,  sugar  and  salt  in  the  blood  as  a  guide.  Avoid  exercise 
immediately  after  meals.  Rest  a  short  time  after  meals.  Take  the 
heartiest  meal  when  the  day’s  work  is  done  but  rest  before  the  meal  if 
fatigued.  A  lifetime  habit  respecting  the  time  of  the  heartiest  meal  must 
be  considered.  Digestive  disturbances  need  prompt  medical  attention; 
they  are  most  likely  to  be  due  to  circulatory  difficulties.  Cases  of  cardiac 
decompensation,  cerebral  accidents,  frank  renal  decompensation  or  other 
serious  sequelae  of  hyperpiesia  require  special  dietetic  consideration.  Diet 
is  as  truly  a  product  of  evolution  as  the  organism  it  subserves;  he  who 
modifies  it  should  recall  this  fact. 
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Most  of  the  victims  of  essential  hypertension  die  of  cardiac  failure. 
One  gathers  the  impression  that  the  causes  of  hypertension  are  operative 
on  the  circulatory  apparatus  as  a  whole ;  that  in  a  certain  number  of  the 
cases  the  heart  hears  the  brunt  of  the  attack  in  the  beginning;  this  is  the 
case  with  those  patients  whose  diastolic  pressure  is  consistently  low,  often 
normal.  The  heart  seems  to  be  driven,  to  pound,  to  hurl  unaccustomed 
quantities  of  blood  into  the  arteries  with  each  beat  to  raise  the  systolic 
pressure.  These  hearts  are  in  many  ways  analogous  to  the  hearts  of 
hyperthyroidism.  They  may  be  uncomfortable  hearts  in  the  sense  of  the 
awareness  they  breed  in  the  patient;  but  in  my  experience  they  are 
the  cases  of  favorable  prognosis  as  to  length  of  life.  They  are  willing 
horses,  yet  suffering  the  spur.  When  they  cause  discomfort,  rest  of  mind 
by  the  use  of  gentle  sedatives,  such  as  bromids,  for  example,  mixed 
(triple)  bromids,  gr.  xv  (1  gm.)  three  or  four  times  a  day,  or  luminal 
in  %-gr.  doses  three  times  a  day  and  mild  hypnotics  to  ensure  sleep,  will 
work  wonders.  As  hypnotics,  trional,  gr.  v  (0.33  gm.),  to  be  repeated 
once  or  twice  is  my  favorite,  but  adalin,  gr.  v  (0.33  gm.),  or  chloralamid, 
gr.  xv  (1  gm.),  or  even  medinal,  gr.  v  (0.33  gm.),  or  veronal,  gr.  v  (0.33 
gm.),  may  be  used.  The  last  is  potent  but  the  least  used  by  me. 

In  most  instances,  however,  in  addition  to  such  effects  as  the  unknown 
causes  have  directly  on  the  heart,  that  organ  has  to  overcome  resistance 
ahead  in  the  shape  of  contracted  arteries,  which  afford  a  high  diastolic 
pressure,  and  the  higher  it  is  the  worse  the  prospects  for  the  heart.  The 
heart  hypertrophies  to  meet  the  increased  demand  and  it  meets  it  with 
amazing  efficiency  over  often  astonishing  periods;  but  at  last  it  falters 
and  then  fails. 

Early  Cases  of  Cardiac  Inefficiency. — Early  signs  of  heart  distress 
from  any  cause  whatsoever  may  be  expressed  by  shortness  of  breath  on 
effort,  by  cardiac  pain,  by  edema  of  the  extremities  or  by  unwonted  ex¬ 
haustion.  In  this  class  of  hearts,  edema,  while  it  may  occur,  is  not  the 
rule ;  indeed,  the  heart  more  often  marches  up  to  its  last  barrier  without 
ever  developing  edema.  The  first  cardiac  manifestation  may  be  a  serious 
one,  an  attack  of  pulmonary  edema ;  or  the  patient  arouses  from  sleep  with 
a  sense  of  suffocation  that  makes  him  sit  up  in  bed  to  breathe,  a  condition 
sometimes  termed  cardiac  asthma;  or  the  patient  may  have  an  anginal 
attack. 

A  physical  examination  may  first  detect  cardiac  incompetency  or 
corroborate  symptoms,  suspicious,  rather  than  declared;  for  example,  a 
heart  rate  in  recumbency  distinctly  above  normal,  a  change  in  the  quality 
of  a  first  sound  that  one  is  familiar  with,  and  more  particularly  when 
beside  a  muffling  or  a  shortening  and  sharpening  of  the  first  sound  that 
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gives  a  tic-tac  quality  to  it,  an  embryocardia,  one  gets  a  splitting  or  re¬ 
duplication  of  the  first  sound ;  the  rhythm  is  that  of  the  anapest  in  versi¬ 
fication,  two  short  and  a  long  w  w  —  in  contradistinction  to  the  dactyl,  one 
long  and  two  short  —  w  w  of  the  reduplicated  second.  It  is  called  when 
pronounced,  a  bruit  de  galop  and  it  does  imitate  to  a  nicety  the  beat  of 
the  hoofs  of  a  galloping  horse.  There  may  also  be  detected  development 
of  murmurs  not  heard  before,  especially  a  diastolic,  or  of  certain 
arhythmias,  such  as  atrioventricular  block,  auricular  flutter  or  auricular 
fibrillation — the  last  two  relatively  rare  in  hyperpiesias — a  definite  en¬ 
gorgement  of  the  liver  and  a  few  rales  persistent  at  the  bases  of  the  lungs. 

A  fall  of  a  long  and  consistently  sustained  blood-pressure,  accom¬ 
panied  by  a  lessening  of  well-being,  loss  of  flesh,  fatigue  or  other  symp¬ 
toms  referable  to  the  heart  should  be  interpreted  as  indicative  of  myo¬ 
cardial  weakening,  not  as  a  cause  for  congratulation,  as  so  often  happens ; 
however,  it  is  a  peculiarity  of  these  hearts  that  they  frequently  maintain 
excessive  pressures  to  the  end,  like  the  “one  horse  chaise”  they  give  no 
hint  before  rapid  dissolution.  A  hypertensive  crisis,  with  striking  in¬ 
crease  of  blood-pressure,  may  be  the  first  call  for  interference. 

An  electrocardiogram  sometimes  discloses  greater  damage  than  might 
be  suspected  from  the  heart’s  operation :  lengthening  of  conduction  time, 
deformities  of  the  Q.R.S.  complexes  interpreting  degenerative  processes 
in  the  Purkinje  fibers,  or  changes  in  or  inversions  of  the  T-wave  warn  of 
myocardial  weakness  or  fatigue. 

Any  of  these  observations  should  indicate  greater  restrictions  than 
heretofore  observed:  An  interruption  of  routine  activities  for  a  time; 
rest,  complete  or  partial,  depending  on  the  seriousness  of  the  symptoms  and 
the  patient’s  temperament.  Insistence  on  such  dietetic  restrictions  as  are 
detailed  above,  or  for  a  time  a  diet  even  more  restricted ;  attention  to  the 
bowels;  mild  sedatives  in  the  excitable,  and  assurance  of  sleep  by  mild 
hypnotics;  in  the  plethoric  with  hypertensive  crises  venesection  of  12 
to  16  ounces,  and  in  almost  every  case  some  digitalis  support;  moderate 
doses  of  6  gr.  (0.4  gm.)  a  day  for  four  or  five  days  and  then  iy2  to  3  gr. 
(0.1  to  0.2  gm.)  a  day  as  long  as  needed.  When  improvement  has  been 
attained,  a  holiday  in  some  new  and  restful  environment  before  return  to 
work  and  after  that  as  frequent  observations  as  will  serve  the  interests 
of  the  patient  without  impressing  him  with  a  sense  of  being  danger¬ 
ously  ill. 

Let  us  consider  some  of  the  early  serious  cardiac  symptoms  before  we 
take  up  a  badly  broken  compensation. 

Dyspneas  of  Acute  Onset  — Cardiac  Asthma. — I  am  not  sure  that  this 
is  a  desirable  term  for  the  condition  about  to  be  described,  but  it  is  re¬ 
tained  to  differentiate  it  from  the  forms  that  follow.  It  is  a  sudden 
shortness  of  breath,  apt  to  come  on  not  long  after  the  patient  has  fallen 
asleep,  or  in  the  early  morning;  it  is  a  sign  of  cardiac  distress  curiously 
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associated  with  rest.  The  patient  awakens  and  is  impelled  to  sit  up  in 
bed  to  get  his  breath ;  to  the  onlooker  the  attack  suggests  a  mild  or  severe 
bronchial  asthma,  but  on  examination  does  not  disclose  the  tight  contrac¬ 
tion  of  the  bronchi  with  its  characteristic  signs.  It  is  not  accompanied 
by  anginal  pain.  After  a  time  the  attack  subsides,  and  it  may  not  he  long, 
and  the  patient  again  falls  asleep.  One  sees  such  attacks  in  other  myo¬ 
cardial  disease  than  that  of  hyperpiesia,  and  it  has  always  seemed  to  me 
an  ominous  symptom.  It  may  he  taken  as  an  expression  of  a  bad  myo¬ 
cardium  ;  it  is  associated  in  my  mind  in  its  significance  with  an  alternating 
pulse,  though  not  necessarily  so  associated  in  the  patient.  It  seems  more 
a  forewarning  of  impending  disaster  than  of  present  danger,  though  I 
have  seen  sudden  death  follow  immediately  upon  it.  Such  attacks  may 
be  provoked  by  effort.  For  the  immediate  attack  I  know  of  nothing 
better  than  morphin,  gr.  %  (0.008  gm.)  to  gr.  %  (0.016  gm.)  hypo¬ 
dermically. 

If  possible  an  electrocardiogram  should  be  obtained  as  soon  after  the 
attack  as  feasible  for  such  evidences  of  myocardial  involvement  as  it  may 
afford.  Rest  in  bed  on  a  restricted  diet  should  be  insisted  on  together 
with  suitable  digitalis  medication. 

Dyspnea  of  Acidosis. — It  has  been  shown  that  a  form  of  dyspnea  simu¬ 
lating  cardiac  asthma  may  be  due  to  a  relative  acidosis,  that  is,  decrease 
of  alkaline  bases  in  the  blood.  When  laboratory  facilities  will  permit  of 
the  determination  of  acidosis,  for  example,  by  the  Van  Slyke  method  of 
estimating  the  C02  combining  power  of  the  plasma,  it  should  be  done; 
if  this  is  not  possible,  bicarbonate  of  soda  may  be  administered  in  5-gm. 
doses,  that  is,  roughly,  level  teaspoonful  doses  at  two-hour  intervals.  Two 
such  doses  should  alkalinize  a  urine  of  normal  acidity ;  if  more  be  needed 
the  degree  of  acidosis  may  be  roughly  estimated  by  the  quantity  adminis¬ 
tered  to  accomplish  the  result ;  at  the  same  time  an  appropriate  therapy 
has  been  established  by  the  procedure. 

Uremic  Dyspnea.- — The  possibility  of  such  a  cause  for  dyspnea  should 
be  kept  in  mind;  in  the  absence  of  corroborative  uremic  symptoms  one 
should  have  recourse  to  determination  of  nitrogen  retention  in  the  blood 
and  other  renal  functional  tests. 

Paroxysmal  Dyspnea. — This  term  may  well  be  retained  for  those  vio¬ 
lent  attacks  of  dyspnea  with  lividity,  even  to  witness  which  is  agonizing. 
I  recall  two  such  cases  in  my  practice.  These  attacks  were  paralleled  in 
their  intensity  by  nothing  I  have  witnessed  so  much  as  by  an  anaphylactic 
reaction  of  a  patient  sensitized  to  horse  serum  after  receiving  an  injection 
of  diphtheria  antitoxin  (horse  serum)  ;  but  the  distress  and  terror  as  the 
patient  threw  himself  about  and  struggled  for  breath  was  greater  in  the 
former  than  in  the  latter.  In  both  serum  asthma  and  the  paroxysmal 
dyspnea,  the  cause  is  a  violent  contraction  of  the  bronchioles  and  the  latter 
is  attributed  by  iongcope,  as  the  result  of  his  studies,  to  an  involvement 


394 


ESSENTIAL  HYPERTENSION 


of  the  nerve  plexuses  at  the  root  of  the  aorta  in  an  aortitis — the  same  nerve 
plexuses,  I  take  it,  that  Allbutt  looks  upon  as  the  seat  of  origin  of  anginal 
pains. 

Nitroglycerin  is  indicated;  the  dose  sufficient,  gr.  1/50  to  1/10 
(0.0012  to  0.006  gm.),  under  the  tongue  if  the  patient  can  retain  it  and 
the  tongue  is  moist  enough  to  assume  its  absorption,  which  in  such  cases 
is  unlikely;  otherwise  under  the  skin.  It  is  my  experience  that  nitro¬ 
glycerin  is  more  rapidly  absorbed  and  more  effectual  when  absorbed  from 
under  the  tongue  than  when  given  under  the  skin  and  least  effectual  when 
swallowed.  The  spirits  of  glonoin  (spiritus  glycerylis  nitratis)  Tip  i  equals 
gr.  1/100  (0.0006  gm.),  is  the  best  form;  but  it  is  rarely  at  hand  for  the 
emergency ;  hypodermic  tablets  are  to  he  preferred  to  the  tablet  triturates 
unless  the  latter  happen  to  he  very  freshly  made.  Doses  should  be  repeated 
with  great  frequency  and  in  increasing  amounts.  I  do  not  know  of  any 
toxic  dose  or  toxic  effect  outside  of  the  splitting  headache  that  follows  an 
unnecessarily  large  dose. 

In  the  meantime  morphin  will  be  administered  hypodermically,  gr. 
%  to  %  (0.01  to  0.02  gm.),  and  repeated  if  necessary. 

Such  attacks  connote  a  dangerous  state  of  affairs;  hut  one  of  my 
patients  had  had  the  attacks  for  six  months  and  latterly  many  in  a  day 
before  he  succumbe’d. 

Pulmonary  Edema. — This  is  not  an  uncommon  occurrence  in  the 
course  of  hyperpiesia.  It  is  prone  to  come  on  with  startling  rapidity  and 
often,  perhaps  usually,  without  obvious  provoking  cause.  An  altogether 
satisfactory  explanation  of  its  mechanism  has  not  been  offered,  but  the 
most  appealing  perhaps  is  an  accumulation  of  blood  in  the  pulmonary 
circuit,  due  to  disproportion  in  efficiency  in  the  two  sides  of  the  heart ;  an 
efficient  right  heart  forcing  blood  into  the  pulmonary  arteries,  while  an 
inefficient  left  heart  fails  to  empty  the  pulmonary  veins.  The  first  attack 
may  be  the  last  as  was  the  case  in  a  patient  found  dead  in  her  bed,  in  so 
peaceful  an  attitude  that  death  must  have  occurred  in  quiet  sleep,  the  mode 
of  death  being  attested  by  the  masses  of  dried  foam  about  the  mouth  and 
nostrils.  On  the  other  hand,  it  is  a  source  of  surprise  how  many  attacks, 
each  alarming  in  appearance,  a  patient  may  survive. 

In  the  sudden  attacks,  the  rales  may  not  necessarily  first  appear  at 
the  bases  as  in  the  cases  in  gradually  failing  hearts,  but  anywhere  in  the 
lung ;  the  coarser  rales  are  audible  to  a  bystander.  Many  attacks  clear  up 
without  assistance  as  mysteriously  as  they  appear.  Nitroglycerin  is 
theoretically  indicated  in  such  an  attack,  as  it  dilates  the  vessels  in  the 
general  circuit  and  contracts  those  in  the  pulmonary.  In  one  such  case 
demonstrated  to  the  students  in  my  wards  at  Bellevue  Hospital  the  edema 
cleared  up  almost  instantly  after  the  administration  of  nitroglycerin — a 
very  dramatic  therapeutic  procedure. 
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Venesection,  too,  is  indicated  and  the  withdrawal  of  a  pint  of  blood, 
more  or  less,  from  plethoric  individuals  is  sometimes  helpful.  If  the 
patient  is  not  digitalized  %  mg.  of  strophanthin  (gr.  1/120)  or  1  y2  mg. 
(gr.  1/40)  of  digitoxin  may  he  given  into  the  vein  or  an  equivalent  dosage 
of  digitalis,  gr.  v  to  vii  (0.33  to  0.5  gm.).  If  digitoxin  is  used,  take  it  up 
in  a  little  alcohol  and  dilute  ten  times  with  water ;  it  is  insoluble  in  water. 
Atropin  sulphate  has  been  used ;  if  used,  give  intravenously  or  intramuscu¬ 
larly  in  goodly  doses,  gr.  1/50  to  gr.  1/33  (0.0012  to  0.0018  gm.). 

Cupping,  to  he  well  applied,  has  the  disadvantage  of  disturbing  the 
patient  ;  nevertheless,  it  can  be  attempted  on  the  portions  of  the  chest 
accessible. 

Oxygen  inhalations,  fairly  concentrated,  may  he  attempted;  hut  the 
procedure  may  he  distressing  to  the  patient  and  then  should  he  promptly 
discontinued.  Morphin  sulphate,  gr.  to  gr.  ^4  (0.008  to  0.016  gm.), 
intramuscularly  quiets  the  patient,  lessens  his  restlessness  and  diminishes 
his  perturbation  and  thus  lessens  the  burden  on  the  heart  and  is  a  valu¬ 
able  measure.  Hearts  which  have  so  failed  need  assistance  and  moderate 
doses  of  digitalis  continuously  seem  to  me  to  have  lessened  the  frequency 
of  attacks. 

Pulmonary  Infarcts. — A  pulmonary  infarct  may  occur  in  the  course 
of  hyperpiesia.  Personally  I  have  never  seen  such  a  case.  In  a  slowly 
failing  heart  an  embolus  may  be  derived  from  the  right  heart  or  from  the 
thrombus  forming  in  the  pulmonary  vessels.  A  large  infarct  may  cause 
sudden  death,  pallor  or  cyanosis,  great  oppression  in  the  chest,  dyspnea, 
syncope,  feeble  pulse  and  death.  In  smaller  infarcts,  pain,  cough ;  in 
something  less  than  half  the  cases  bloody  sputum.  Pain  may  be  referred 
to  chest  or  to  upper  abdomen  if  the  diaphragmatic  surface  is  involved. 
Later  follow  friction  rubs  over  the  site  of  the  infarct,  symptoms  of  a 
localized  consolidation  or  the  involvement  of  a  whole  lobe  with  signs  of 
fibrinous  pleurisy  or  effusion.  The  attack  may  be  initiated  by  a  chill  and 
there  may  be  a  little  temperature  even  in  a  non-infected  infarct. 

The  treatment  is  to  secure  rest  and  relieve  anxiety  by  a  hypodermic  of 
morphin,  and  then  to  endeavor  to  establish  some  degree  of  compensation  by 
rest  and  digitalis. 

Angina  Pectoris 

Cardiac  pain  may  occur  in  a  healthy  heart  when  it  is  put  to  it  to  meet  a 
demand  beyond  its  powers.  In  this  instance,  the  pain  must  he  expressive 
of  exhaustion  of  the  heart  muscle  and  induced  by  reflexes  through  those 
spinal  cord  centers  where  the  sympathetic  nerves  of  the  heart  have  origin 
and  whose  stimuli  flow  over  the  adjacent  centers  of  the  sensory  nerves 
supplying  the  skin,  subcutaneous  tissues,  and  muscles.  It  is  logical  to 
conclude,  and  the  belief  is  firmly  held  by  excellent  clinicians,  that  condi¬ 
tions  of  myocardial  weakness  may  more  rapidly  express  themselves  in  the 
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same  terms  when  called  on  for  too  great  an  effort.  Hence,  cardiac  pain 
is  an  expression  of  an  incompetent  heart  muscle;  and  yet  no  pain  may 
be  provoked  in  a  weak  heart,  regardless  of  the  strain  put  upon  it. 

In  the  second  place,  the  heart  pain  is  singularly  associated  with  pro¬ 
found  changes  in  the  aorta  and  is  ascribed  by  thoughtful  students  of  the 
subject  to  involvement  of  the  nerve  plexuses  about  the  root  of  the  aorta ; 
and  yet  again,  pain  may  be  absent  in  advanced  aortitis  and  coronary  artery 
involvement.  We  are  impressed  with  the  feeling  that  both  explanations 
of  cardiac  pain  are  acceptable  in  certain  cases.  Finally,  it  may  be  possible 
that  toxic  influences  affecting  these  nerves  or  overflowing  upon  these 
centers  from  organs  other  than  the  heart  may  give  rise  to  pain  in  the 
cardiac  distribution. 

This  is  not  the  place  to  discuss  at  length  theories  of  the  cause  of  pain: 
intermittent  claudication  of  coronary  arteries,  stretching  of  heart  muscle, 
spasm  of  heart  muscle,  and  so  on ;  but  it  is  the  place  to  emphasize  that 
from  a  practical  standpoint  the  pain  means  cardiac  distress  and  is  an 
appeal,  ranging  from  a  hint  to  a  stormy  protestation,  for  rest. 

It  is  true  that  in  most  fatal  attacks  of  angina  pectoris  the  coronaries 
are  found  diseased;  hut  this  finding  is  not  invariable  and  many  patients 
who,  having  had  attacks  of  angina,  die  of  something  else,  show  no  signs 
of  coronary  disease,  and  extensive  coronary  disease  is  repeatedly  found 
in  hearts  that  were  never  the  seat  of  angina.  There  may  he,  too,  a  singu¬ 
lar  lack  of  relationship  between  the  severity  of  the  attacks  and  the  fatal 
issue.  The  pain  itself  is  of  more  or  less  significance  depending  on  con¬ 
comitant  factors.  Age  is  one  of  these  factors.  Men  and  women  in  the 
fifties  and  sixties  are  far  more  likely  to  entertain  a  serious  angina  than 
earlier  in  life. 

I  have  come  to  he  singularly  suspicious  of  people  of  this  age  with  sub- 
manubrial  or  high  suhsternal  pain  with  radiation  into  the  arm  or  arms 
provoked  by  effort,  especially  on  taking  an  incline  or  facing  a  wind,  and 
who  have  normal  blood-pressure  and  a  paucity  of  physical  findings.  There 
are  curious  facts  about  the  exercise  that  provokes  these  pains.  Many 
who  can  walk  up  stairs  with  impunity  suffer  an  attack  on  walking  up  an 
incline ;  again  and  again  patients  attest  to  their  onset  on  starting  out  for 
a  walk;  are  obliged  to  stop  until  the  pain  passes;  suffer  recurrences  two 
or  three  times,  then  go  on  for  any  distance  without  further  trouble ;  such 
was  the  history  of  a  man  of  sixty  years,  who  stopped  three  times  in  as 
many  blocks  by  pain,  finished  the  day  duck  shooting,  wuth  a  good  hag  and 
no  discomfort.  He  died  in  an  attack  within  the  week  following. 

Syphilis  with  its  accompaniment  of  aortitis,  or  if  found  in  the  history 
even  when  definite  physical  signs  cannot  he  made  out,  gives  an  unfavorable 
prognosis  for  the  anginal  attacks.  On  the  other  hand,  attacks  in  women 
at  the  time  of  menopause  are  known  to  he  far  less  serious  and  must  be 
assumed  to  accompany  a  different  pathology.  Prolonged  mental  and 
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physical  fatigue  associated  with  anginal  pains  and  more  especially  in 
those  removed  from  anginal  age  and  the  victims  of  toxemic  infections  or 
tobacco  or  coffee  habits  offer  a  more  favorable  cardiac  prognosis. 

I  am  convinced  that  in  many  cases  of  angina  pectoris,  whether  the 
pressure  be  high  or  low,  toxic  factors  have  a  role  in  inducing  attacks ;  that 
foci  of  infection,  obvious  or  latent,  can  afford  a  steady,  long-continued, 
deleterious  effect  on  the  myocardium,  inducing  fatigue  on  lesser  efforts 
than  would  otherwise  provoke  an  attack  and  perhaps  affect  nerves  and 
nerve  plexuses  directly.  Certainly  such  foci  should  be  considered, 
searched  for  and,  if  found,  appropriately  treated. 

The  cardiac  pains  accompanying  hypertension  with  which  we  are  more 
immediately  concerned  seem  to  me  to  offer  a  special  group.  In  the  first 
place,  they  are  commonly  accompanied  by  an  aortitis  more  severe  in  type 
than  in  the  low  blood-pressure  cases  and  in  so  far  offer  the  conditions  for 
angina  pectoris  assumed  by  Allbutt ;  in  the  second  place,  involvement  of 
coronaries  inducing  myocardial  degeneration  and  a  never-ending  labor 
against  abnormal  resistance  offer  the  factors  for  muscular  fatigue  that 
appeal  to  Mackenzie  as  an  adequate  explanation  for  the  attacks. 

The  impression  I  have  gained  from  these  cases  is  that  the  attacks  are 
more  nagging,  long  continued,  and  more  likely  to  occur  at  rest  as  well  as 
during  effort  than  in  the  normal  or  low  blood-pressure  cases. 

It  does  seem  in  many  of  these  cases  that  we  were  dealing  as  with  a 
sensitive  tooth,  that  every  whiff  of  air  sets  off  into  a  grumble  or  a  sharp 
toothache.  I  think  I  can  distinguish  in  this  type  a  group  of  women,  at  or 
not  far  removed  from  menopause,  in  whom  the  nagging  is  incessant.  These 
patients  have  much  hyperesthesia  of  the  skin,  subcutaneous  tissues  and 
muscles.  They  look  in  fairly  good  physical  condition  and  impress  you  as 
suffering  from  a  severe  neuralgia  rather  than  from  a  storm  that  threatens 
their  existence.  The  attacks  do  not  simulate  the  classical  attacks  of  angina 
major;  neither  are  there  striking  evidences  of  cardiac  decompensation. 
I  have  seen  none  of  these  die  in  the  attack. 

Among  the  men,  too,  the  cardiac  pains  are  very  persistent;  sometimes 
when  at  rest ;  but  they  are  provoked  or  aggravated  by  effort  and  often  slight 
effort  ;  they  are  prone  to  continue  for  a  long  time,  but  at  last  there  are 
increasing  evidences  of  cardiac  inefficiency  and  death  in  an  attack  or  from 
cardiac  failure. 

Finally,  in  some  of  the  hypertensives  the  attacks  begin  with  severity, 
take  on  more  of  the  classical  character,  are  accompanied  by  rapid  cardiac 
inefficiency  and  the  patient  dies  suddenly  in  the  attack. 

Angina  major,  with  its  agonizing  pain,  nailing  the  patient  to  the  spot 
in  which  he  stands,  making  him  fear  to  draw  a  breath,  with  a  horrible 
apprehension  of  impending  death,  the  so-called  angor  animi,  must  be  very 
rare.  I  can  scarcely  recall  a  case  among  my  hypertensives. 

Of  uiost  significance  are  the  pains  or  rather  more  often  sense  of  con- 
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striction,  like  a  hand  grasping,  felt  at  about  the  junction  of  the  manubrium 
and  gladiolus;  this  is  of  all  degrees  of  severity  and  remains  localized  or 
radiates  out  to  the  upper  extremities,  the  inner  side  of  the  arm  and  fore¬ 
arm,  or  to  the  shoulder  or  outer  side  of  the  arm ;  the  location  and  extent 
of  pain  felt  depending  on  the  nerve  distribution  from  the  thoracic  and 
cervical  segments  on  to  which  the  stimuli  from  heart  and  aorta  overflow. 
Most  commonly  it  radiates  to  the  left  arm,  often  enough  to  both;  less 
commonly  to  the  right  only;  exceptionally  to  the  lower  extremities,  not 
rarely  to  the  neck,  grasping  the  throat,  or  up  to  the  jaws  or  out  to  the  tip 
of  the  mastoid  or  even  more  remotely.  Less  often  the  pain  is  felt  over  the 
true  precordium  and  a  pain  at  about  the  apex  of  the  heart,  especially  in 
women,  is  commonly  enough  dissociated  from  any  true  cardiac  disease. 
Numbness  and  paresthesia,  pareses  or  cramps,  may  accompany  the  pain. 

The  sympathetic  system  shares  more  or  less  extensively  in  the  attack : 
vasomotor  disturbances,  flushing  or  pallor,  polyuria,  sweating,  salivation, 
belching. 

Sometimes  the  pain  is  felt  in  the  epigastrium  and  is  spoken  of  as 
abdominal  angina.  It  radiates  to  the  back  or  up  the  sternum  and  out  the 
arms.  It  may  be  of  agonizing  intensity  and  be  mistaken  for  gastric  per¬ 
foration.  It  may  happen  that  pain  is  felt  in  the  arms  for  long  periods, 
years  before  a  typical  anginal  attack  appears.  Mackenzie  has  spoken  of 
the  pain  as  a  reflex  protective  function;  that  is,  it  forces  the  patient  to  an 
immobility  that  lessens  the  demand  on  the  heart ;  it  is  well  put. 

Treatment  of  Angina. — In  those  cases  of  angina  in  which  the  pain 
is  provoked  by  effort  and  excitement  there  is  no  question  that  rest  of  body 
and  mind  is  indicated.  Such  patients  should  be  put  to  bed  or  at  the  most 
allowed  to  lounge  about  on  a  couch  or  easy  chair  and  maintained  in  the 
attitude  in  which  they  are  most  comfortable.  Rest  for  two,  three  or  more 
weeks,  or  until  attacks  that  come  on  even  at  rest  shall  have  disappeared, 
should  be  insisted  upon.  During  this  period  mild  sedatives  to  the  nervous 
system  to  decrease  restlessness  and  anxiety  and  induce  sleep  should  be 
given;  for  example,  bromids  of  ammonium  or  the  mixed  bromids  of 
sodium,  potassium  and  ammonium,  gr.  xv  (1  gm.)  three  and  four  times 
a  day.  The  bromids  may  be  replaced  gradually  by  luminal  in  y2  gr. 
(0.030-gm.)  doses.  During  this  period  mental  rest  is  as  important  as 
physical,  and  sources  of  worry,  fatigue,  or  excitement,  long  visits  from 
boresome  people,  and  consideration  of  business  details,  must  be  eliminated. 

Insomnia  is  a  potent  source  of  fatigue  and  invites  attacks.  Courses 
of  bromids  .and  luminal,  as  advised,  prepare  the  way  for  sleep;  if  they 
prove  inefficient,  mild  hypnotics  may  be  used.  My  favorite  is  trional; 
the  usual  dose  is  gr.  x  to  xv  (0.66  to  1  gm.)  and  it  may  be  repeated  in 
two  hours;  but  often  I  find  gr.  v  (0.33  gm.)  is  enough;  another  way  to 
administer  it,  excellent  in  the  nervous  type,  is  to  give  it  during  the  day 
at  two-hour  intervals  in  doses  of  gr.  ii  (0.12  gm.).  I  know  of  no  advantage 


CARDIAC  INVOLVEMENT 


399 


offered  by  sulphonal.  Chloralamid  in  gr.  xx  to  xxx  (1.33  to  2  gm.)  doses, 
washed  down  with  a  little  cold  water  (not  in  a  hot  menstruum  which 
breaks  it  up)  or  dissolved  in  an  alcoholic  menstruum  may  be  used. 
Another  mild  hypnotic  is  adalin  in  gr.  v  (0.33  gm.)  doses;  more  potent 
and  more  toxic  is  veronal  or  medinal  in  gr.  v  to  viiss  (0.33  to  0.5  gm.) 
doses.  In  rebellious  cases  (hyperpietics),  chloral  hydrate,  in  amounts  of 
gr.  x  to  xv  (0.66  to  0.5  gm.),  well  diluted  in  water,  is  indicated  and  when 
the  pain  is  responsible  for  insomnia,  morphin,  gr.  l/8  to  gr.  %  (0.008  to 
0.016  gm.).  This  latter  should  be  used  with  great  caution  in  the  nagging 
types  of  angina  in  women  at  menopause  as  habit  is  easily  estab¬ 
lished.  The  diet  should  be  light  during  this  rest  period  and  the  bowels 
regulated. 

Digitalis. — There  is-  not  a  general  agreement  about  the  use  of  digitalis 
in  these  cases;  many  clinicians  have  noted  that. as  the  compensation  is 
established  the  anginal  pains  increase,  just  as  they  have  noted  the  disap¬ 
pearance  of  anginal  attacks  with  cardiac  failure.  This  is  being  placed 
between  the  devil  and  the  deep  sea,  indeed.  My  own  experience  with  the 
drug  has  been  happier.  I  use  it  as  a  “tonic”  or  “food”  in  small  quantities 
of  gr.  iss  to  gr.  iii  (0.1  to  0.2  gm.)  a  day,  and  have  received  the  impression 
that  it  has  been  helpful  in  cases  of  myocardial  exhaustion  or  inefficiency, 
but  that  in  hearts  of  powerful  beat  and  in  certain  women  at  menopause  it 
does  no  good,  and  perhaps  aggravates;  but  “experience  is  fallacious  and 
judgment  difficult”  and  each  case  must  be  studied  individually. 

After  a  period  of  rest  of  weeks,  depending  on  results,  the  patient  is 
allowed  about.  If  all  has  gone  well  and  the  pain  has  disappeared  this  is 
allowed  in  three  to  six  weeks ;  then,  as  after  the  restoration  of  any  break 
in  compensation,  the  heart’s  improvement  is  tried  out ;  the  patient  is  per¬ 
mitted  to  walk  on  a  level,  slowly ;  gradually  increasing  inclines  are  at¬ 
tempted  until  recurring  pain  calls  a  halt  or  the  heart  demonstrates  that  it 
can  meet  ordinary  demands.  If  the  pains  do  not  disappear  entirely,  we 
cannot  contemplate  keeping  the  patient  permanently  bedridden;  it  is 
exceedingly  bad  for  his  morale.  Increasing  freedom  is  allowed,  studying 
the  kind  of  effort  and  the  kind  of  environment  that  provokes  the  attacks  in 
an  effort  to  establish  its  limitations  and  teach  the  patient  how  to  live 
within  them. 

I  have  dwelt  upon  this  preliminary  effort  to  put  the  heart  on  a  higher 
level  of  efficiency  because  of  the  gratifying  results  that  have  been  ob¬ 
tained.  I  have  watched  patients  who  could  not  walk  a  block  without  pain 
after  such  a  rest  period  resume  their  normal  habits  with  no  recurrence  for 
years,  provided  deliberation  and  discretion  were  exercised.  Such  hearts 
have  entered  into  a  new  pact  with  their  owners — they  will  not  stand  for 
violations  of  the  agreement. 

Treatment  of  Acute  Anofina. — When  once  the-  physician  has  been 
summoned  to  attend  a  case  of  angina  pectoris,  he  should  instruct  the  pa- 
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tient  what  to  do  in  an  emergency  and  thus  save  him  the  anguish  of  waiting 
the  physician’s  coming. 

Nitrites. — Lauder  Brunton  certainly  conferred  a  boon  on  humanity 
when  he  introduced  the  nitrites  in  the  treatment  of  anginal  attacks.  The 
form  in  which  the  nitrites  are  usually  administered  or  self-administered  is 
by  inhalation  of  the  highly  diffusible  amyl  nitrite  ;  this  is  commonly  put 
up  in  small,  readily  crushed,  glass  ampules  or  “pearls,”  containing  Tit  iii  to 
v  (0.2  to  0.33  c.c.).  Placed  between  the  folds  of  a  handkerchief,  napkin 
or  towel,  the  “pearl”  may  be  crushed  between  the  fingers  or  by  a  light  blow 
by  some  hard  object  and  the  fumes  quickly  inhaled  (to  retain  the  crushed 
fragments  of  glass  they  are  sometimes  inclosed  in  a  meshed  fabric) .  The 
effects  are  instantaneous  and  almost  miraculous.  A  flushing  of  the  face, 
intense  in  character,  a.  throbbing  of  the  head  and' a  sudden  relief  of  the 
pain  is  what  happens. 

Nitroglycerin. — Almost  as  prompt  is  the  effect  of  nitroglycerin  when 
properly  administered.  It  may  be  given  in  doses  of  gr.  1/100  to  gr.  1/25 
(0.0006  to  0.002  gm.)  or  more,  as  spirits  of  glonoin  (spiritus  glycerylis 
nitratis),  each  minim  containing  gr.  1/100  nitroglycerin  (1  per  cent  sol.), 
or  as  a  tablet,  preferably  a  fresh,  readily  soluble  hypodermic  tablet.  I 
prefer  to  give  them  under  the  tongue  and  let  them  dissolve  and  absorb 
there.  The  effect  is  prompter  than  when  given  hypodermically  and  much 
more  so  than  when  swallowed.  I  do  not  know  the  toxic  dose  of  nitro¬ 
glycerin.  I  have  seen  it  given  in  amazing  quantities,  but  in  most  indi¬ 
viduals  the  dose  is  limited  by  the  frightful  hammering  headache  which  an 
excess  provokes. 

The  rapid  relief  was  at  first  attributed  to  a  fall  of  pressure ;  and  while 
in  many  instances  the  pressure  does  fall,  this  is  not  true  in  all  cases;  in 
some  it  has  been  observed  to  increase,  but  the  results  are  equally  good, 
and,  moreover,  it  is  as  effectual  in  the  cases  of  angina  with  low  blood- 
pressures. 

In  attacks  of  lesser  severity  administration  of  nitroglycerin  by 
mouth  is  preferable  to  inhalations  of  amyl  nitrite  as  the  by-effects  are 
less  disagreeable.  With  nagging,  frequent  attacks,  we  may  use  the  more 
slowly  but  longer  acting  sodium  nitrite,  gr.  i  to  gr.  ii  (0.06  to  0.12  gm.) 
every  two  or  three  hours,  or  erythrol  tetranitrate,  gr.  i/4  to  gr.  i  (0.015  to 
0.06  gm.)  every  four  hours. 

Morphin. — When  the  nitrites  fail,  as  they  sometimes  do,  the  first  drug 
we  have  recourse  to  is  morphin  and  it  must  be  given  subcutaneously  and 
in  large  doses,  for  example,  gr.  %  to  gr.  %  (0.015  to  0.02  gm.),  and,  if 
necessary,  in  fifteen  minutes  give  in  addition  one-half  the  preceding  dose ; 
results  are  what  we  are  after  and  we  must  not  be  too  closely  bound  by 
textbook  dosage ;  severe  pain  breeds  a  large  tolerance  for  morphin.  These 
doses  of  morphin  may  well  be  combined  with  atropin  sulphate  in  doses 
of  gr.  1/100  to  gr.  1/50  (0.0006  to  0.0012  gm.),  which,  through  its  action 
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on  vagus  endings,  lessens  somewhat  the  danger  of  cardiac  inhibition 
through  the  vagus. 

Chloroform. — If  nitrites  fail  and  morphin  is  not  at  hand,  inhalations 
of  chloroform  may  be  tried.  Osier  has  said  that  he  has  never  seen  any 
dangerous  effects  from  its  use,  even  in  weak  hearts;  yet  there  are  those 
who  feel  a  hesitancy  in  its  use,  especially  in  low  blood-pressure  cases  and 
if  symptoms  of  shock  accompany  the  pain.  The  best  way  is  for  the  patient 
to  self-administer  it,  if  he  can,  by  using  a  wide-mouthed  bottle  containing 
a  sponge  on  which  the  chloroform  is  dropped;  as  he  becomes  drowsy,  the 
bottle  will  fall  from  his  hand  and  prevent  overdosage. 

Chloral.  Chloral  is  not  considered  an  anodyne,  but  Mackenzie  finds 
it  useful  in  relieving  long  attacks  or  preventing  their  recurrence;  given 
at  night  in  10  to  15  gr.  (0.66  to  1  gm.)  doses  it  may  induce  sound  sleep 
and  block  off  a  nocturnal  attack,  or  it  may  be  given  in  doses  of  5  gr. 
(0.33  gm.)  four  times  a  day  to  ward  off  the  frequently  recurring  attacks. 

O’Hare  has  warned  us  of  the  danger  of  coronary  thrombosis  and  in¬ 
farcts  in  the  prolonged  attacks  of  angina,  that  make  active  and  heroic 
interference  all  the  more  imperative.  Oxygen  inhaled  is  said  to  afford 
some  relief. 

In  lesser  attacks  (angina  minor)  hot  drinks,  water,  or  bicarbonate  of 
soda,  3i  in  a  glass  of  hot  water,  or  a  simple  carminative,  like  a  half  dozen 
drops  of  spirits  of  peppermint  with  the  bicarbonate,  or  a  little  whisky  or 
brandy  in  hot  water  may  be  helpful.  A  mustard  plaster  or  leaf  or  hot 
fomentations  to  the  precordium  may  prove  of  value. 

If  there  are  signs  of  circulatory  collapse,  strophanthin,  gr.  1/240 
(0.25  mg.),  or  3  to  5  gr.  (0.2  to  0.33  gm.)  of  digitalis  in  soluble  form 
should  be  put  into  the  vein  or,  failing  this,  deep  into  a  muscle.  Less 
valuable  are  intramuscular  injections  of  camphor  in  oil,  gr.  v  (0.33  gm.), 
or  the  double  salt  of  caffein  and  sodium  benzoate  or  salicylate,  gr.  v  to  viiss 
(0.33  to  0.5  gm.).  Aromatic  spirits  of  ammonia  may  be  administered  by 
mouth  or  the  stronger  water  cautiously  inhaled. 

General  Treatment  of  Angina. — The  general  treatment  is  that  laid 
down  for  essential  hypertension  but  with  added  precautions.  Excitement, 
worry,  excessive  physical  effort  or  hurrying,  excessive  mental  work  all 
invite  recurrences  and  must  be  avoided.  As  has  been  said,  taking  inclines, 
walking  in  the  face  of  the  wind,  especially  cold  wind,  are  peculiarly  apt 
to  provoke  an  attack.  Gold  air,  chilling  the  skin,  and  perhaps  acting  re- 
flexly  by  its  irritation  of  the  nasal  mucous  membrane,  may  precipitate  an 
attack.  The  warning  about  proper  clothing  in  hyperpiesia  should  be  more 
emphatically  made  in  the  anginal  cases  and  they  should  be  especially 
instructed  to  put  on  a  warm  outer  garment  no  matter  how  brief  an  exposure 
to  very  cold  air. 

Such  patients  should  not  be  confined  to  bed  but  we  can  insist  on  their 
carrying  out  advice  as  to  shorter  hours  of  work,  more  rest  and  more  vaca- 
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tions.  We  give  more  careful  attention  to  any  insomnia,  using  bromids, 
luminal,  trional,  adalin  as  described. 

Foci  of  infection  should  be  diligently  sought  for,  in  sinuses,  teeth, 
tonsils,  middle  ears,  genito-urinary  tract,  gastro-intestinal  tract,  respira¬ 
tory  tree  and  measures  taken  to  eliminate  or  treat  such  foci ;  the  organisms 
determined,  vaccines  made  and  a  careful  administration  considered. 

Diet. — The  dietetic  restrictions  have  been  dwelt  upon,  but  one  may  add 
that  alcohol,  tea  and  coffee  had  better  be  eliminated,  unless  careful  observa¬ 
tion  convinces  that  they  play  no  role  in  inviting  the  attacks,  but  even  then 
they  were  better  restricted.  The  same  may  be  said  of  tobacco. 

If  there  is  much  flatulency  one  should  suspect  carbohydrates ;  at  any 
rate  the  stools  should  be  studied.  One  patient,  who  had  suffered  for 
months  with  cruelly  recurring  attacks  day  and  night,  got  almost  complete 
relief  for  six  months  or  more  when  his  salt  intake  was  restricted ;  and  this 
case  was  not  a  hypertensive.  It  is  well  in  these  cases  not  to  indulge  in 
large  meals  and  especially  at  the  end  of  the  day;  perhaps  it. is  safer  to  have 
the  heartiest  meal  at  midday,  if  suitable  rest  may  be  taken  after  the  meal. 
It  is  difficult  to  explain  the  relation  between  the  eructations  and  flatulency 
so  common  in  these  cases  and  the  cardiac  condition.  Such  manifestations 
are  peculiarly  associated  with  the  anginal  attacks  and  with  lesser  cardiac 
pains.  It  has  seemed  to  me  that  the  gastro-intestinal  disturbances  and  the 
cardiac  pains  were  both  expressions  of  the  same  cause  operating  on  sympa¬ 
thetic  and  parasympathetic  systems  or  that  irritation  beginning  in  one 
territory  was  reflected  to  the  other. 

Personally,  I  am  unhappy  when  my  cardiac  cases  have  much  collec¬ 
tion  of  gas  in  stomach  and  bowels.  The  quantity  of  gas  expelled  by  some 
of  these  patients  is  colossal.  Its  very  amount  makes  fermentation  an  im¬ 
possible  cause.  Aerophagy,  I  am  sure,  plays  a  role  in  some;  they  have 
gastric  discomfort  that  they  attribute  to  gas  and  in  the  effort  to  expel  it 
swallow  air;  they  are  veritable  cribbers;  some  collect  such  quantities  so 
suddenly  it  seems  as  if  their  stomachs  had  reverted  to  air-bladders,  ex¬ 
creting  gases ;  sudden  bloatings  occur,  such  as  one  sees  commonly  in  women 
that  seem  attributable  to  rapid  dilatation  of  the  intestinal  walls  as  if  all 
vagus  motor  influence  was  released.  Relief  of  the  gastric  and  intestinal 
disturbances  should  be  prompt ;  one  may  give  carminatives,  such  as  spirits 
of  peppermint  in  water,  with  or  without  soda  [3i  (4  gm.)  in  a  glass]  or 
Hoffman’s  anodyne,  spirits  of  chloroform,  compound  spirits  of  lavender, 
aromatic  spirits  of  ammonia  or  a  combination.  One  may,  and  all  the  more 
if  the  patient  is  restless,  give  bromids  as  a  sedative. 

The  bowels  should  receive  attention.  Constipation  is  to  be  avoided. 

I  do  not  believe  in  drastic  cathartics.  Regulation  of  the  food  with  proper 
consideration  for  roughage  is  best  of  all.  Mineral  oil,  agar,  bran,  figs, 
prunes,  grapes,  dates  are  all  helpful.  Of  drugs,  the  mildest  cascara, 
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aloin,  compound  licorice  powder  will  answer  the  purpose.  The  patient 
should  not  strain  at  the  stool. 

Exercise. — This  is  best  taken  by  walking  on  a  level ;  later  slight  in¬ 
clines,  always  leisurely  and  never  disregarding  any  discomfort  it  may 
provoke. 

Drugs. — As  noted  above,  if  the  heart  has  shown  decompensation,  I 
like  to  give  small  doses  of  digitalis,  gr.  iss  to  iii  (0.1  to  0.2  gm.),  a  day; 
but  appreciate  that  there  are  some  individuals  who  seem  to  have  more 
discomfort  during  its  administration ;  in  such  patients  its  use  is  contra¬ 
indicated. 

Atropin. — Allbutt  advocates  its  use  emphatically.  He  believes  that 
one  form  of  death  is  an  “inhibitive  shock”  and  that  the  well-known  action 
of  atropin  on  the  vagus  protects  the  heart  against  this  accident.  He  uses 
it  systematically  and  in  increasing  doses  as  tolerance  is  established.  I 
have  used  it  as  he  advises  and  have  felt  that  in  some  cases  it  had  a  dis¬ 
tinctly  ameliorative  effect  on  the  number  and  severity  of  the  attacks,  in 
addition  to  whatever  protective  action  it  might  exert  through  its  action  on 
the  vagus.  In  minor  attacks  one  tries  many  measures  of  relief ;  but  it  is 
hard  to  convince  oneself  of  their  efficacy.  I  have  seemed  at  times  to  get 
results  with  suprarenal  preparations  (I  have  used  adrenal  residue  of 
Arlington  Chemical  Company  25  per  cent  and  50  per  cent  in  doses  of 
gr.  i  every  two  to  four  hours)  ;  again  with  luminal  in  gr.  ss  (0.030  gm.) 
doses  three  or  four  times  a  day.  I  have  had  no  success  with  benzyl  ben¬ 
zoate.  Arsenic  has  had  some  repute.  I  have  had  no  experience  with  it. 
Inhalations  of  oxygen  for  short  periods  two  or  three  times  a  day  and  high 
frequency  current  are  measures  regarding  which  I  am  unable  to  say 
anything  definite. 

Piersol  in  a  study  of  160  cases  of  hypertension,  including  nephritics, 
noted  18.3  per  cent  of  anginas,  of  whom  only  3.7  per  cent  died  of  angina. 
In  my  first  series  of  50  cases  of  essential  hypertension  I  noted  12  per  cent 
of  anginas,  of  whom  only  1  died  of  an  attack. 

Coronary  Thrombosis  and  Embolism 

Coronary  thrombosis  and  embolism,  the  former  more  common,  are 
accidents  that  may  befall  the  heart  in  essential  hypertension.  Of  course, 
the  arteriosclerotic  changes  in  the  coronaries  favor  thrombosis,  and  bland 
emboli,  formed  in  a  weakening  heart,  especially  a  fibrillating  one,  favor 
embolism.  Stoppage  of  a  main  branch  may  he  instantly  fatal;  on  the 
other  hand,  lesser  infarcts  may  occur  without  symptoms.  The  clinical 
expressions  of  the  non-fatal  cases  are  precordial  pain,  dyspnea,  cyanosis, 
oppression,  apprehension,  and  at  times  edema  of  the  lungs.  There  may 
be  gastric  symptoms.  The  heart  is  rapid  and  markedly  irregular,  or  a 
paroxysm  of  auricular  fibrillation  may  ensue.  Areas  of  hyperesthesia  may 
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develop  over  Head  zones.  Cardiac  decompensation  may  rapidly  follow 
and  death  occur  in  twenty-four  hours,  or  set  in  more  slowly  in  a  few  days 
or  weeks;  or  the  patient  may  quite  recover  from  a  distressing  attack  and 
with  care  survive  for  months  or  years.  Blocking  of  the  vessels  may  and 
often  does  give  rise  to  fatty  changes  and  gradual  weakening  of  the  heart 
muscles,  and  cardiac  aneurysm  may  follow. 

Treatment. — Treatment  consists  only  of  rest  and  morphin  hypodermi¬ 
cally  to  insure  the  rest,  physical  and  mental,  and  the  decompensation  met 
by  a  beginning  dose  of  strophanthin  into  the  muscle  (%  mg.  of  crystallin 
strophanthin),  followed  by  digitalis,  gr.  vi  to  x  (0.4  to  0.66  gm.)  a  day 
for  three  days;  further  dosage  to  be  determined  by  results.1 

High  Blood-pressure  Stasis 

As  has  been  said,  one  of  the  striking  features  of  the  heart’s  conduct  in 
essential  hypertension  is  its  heroic  struggle  to  the  last  gasp,  maintaining 
or  associated  with  the  maintenance  of  a  high  pressure  and  a  curiously 
persistent  high  diastolic  pressure  almost  to  the  last. 

Under  such  circumstances,  it  is  easy  enough  to  underrate  the  crying 
need  of  the  myocardium  for  rest  and  assistance.  Arthur  Elliott  has  well 
described  this  condition.  He  considers  those  evidences  of  myocardial 
failure  touched  upon  earlier  in  the  article,  rapid  pulse,  gallop  rhythm 
and  pulsus  alternans  as  peculiarly  associated  with  the  heart  of  high-pres¬ 
sure  stasis.  I  have  already  expressed  my  opinion  of  the  significance  of  a 
gallop  rhythm  and  the  ominous  import  of  a  pulsus  alternans.  I  have 
also  dwelt  on  the  serious  significance  of  the  attacks  of  cardiac  asthma 
associated  with  this  kind  of  a  heart;  attacks  that  wake  a  patient  out  of 
sleep,  soon  after  falling  asleep,  and  compel  him  to  sit  up  to  get  his  breath. 
Cheyne-Stokes’  respiration  may  occur  which  affords  a  gloomy  prognosis, 
though  patients  may  rally  from  that  condition.  The  left  heart  seems  tO' 
bear  the  onus  and  it  would  seem  as  if  the  right  heart  remained  relatively 
good;  this  results  in  a  heaping  up  in  the  pulmonary  circuit;  hence,  the 
rales  of  congestion  appearing  early  at  the  bases  and  the  attacks  of  pul¬ 
monary  edema  later.  However,  the  right  heart  does  eventually  feel  the 
weight  of  the  back  pressure  and  in  turn  throws  back  on  the  venous  system, 
resulting  in  an  enlarged  and  tender  liver  and  gastro-intestinal  dysfunc¬ 
tion  as  an  expression  of  stasis  in  the  portal  circuit  and  an  albuminuria 
as  the  evidence  of  stasis  in  the  renal  circuit  ;  but  is  not  accompanied  by 
edema  and  collections  in  the  serous  sacs  until  very  late  or  in  exceptional 
instances. 

Treatment. — The  immediate  and  most  urgent  need  in  these  cases  is 
rest.  It  is  criminal  to  allow  these  cases  to  keep  about  while  we  dally  with 

1  There  are  competent  clinicians  who  take  exception  to  the  use  of  digitalis  bodies  in 
these  cases. — Editor. 
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drugs.  They  should  he  put  at  rest  in  the  most  comfortable  position  with  a 
restricted  intake  of  food  and  of  fluids.  Venesection  is  indicated  in  these 
cases  and  all  the  more  so  if  an  hypertensive  crisis,  an  episodic  increase  in 
blood-pressure,  has  occurred.  The  amount  taken  may  be  from  300  to 
900  c.c.  (10  to  30  oz.),  depending  on  the  size  and  plethora  of  the  patient 
and  the  urgency  of  his  symptoms.  Pulmonary  edema  intervening  calls 
also  for  this  means  of  relief. 

Digitalis. — This  is  an  important  paragraph  for  those  who  still  have  a 
dread  of  the  constricting  effects  of  digitalis  on  the  vessels.  This  fear  may 
be  dispelled.  The  effect  of  the  drug  on  the  heart  is  only  beneficial  and  it 
should  be  used  fearlessly,  in  full  dosage.  If  we  fear  to  push  it  to  the 
production  of  nausea  and  vomiting,  as  the  slowing  of  the  heart  may  not 
occur,  or  certainly  occurs  in  a  lesser  measure  than  in  fibrillating  hearts, 
Eggleston’s  rule  of  2  minims  of  tincture  per  pound  of  patient  (amount¬ 
ing  to  30  to  35  gr.)  administered  in  three  to  four  days  will  be  very  con¬ 
servative  ;  in  thirty-six  hours  to  two  days  in  more  urgent  cases ;  and  then 
such  doses  as  the  patient  will  eliminate  each  day,  1%  to  2  gr.  Allbutt 
advises  using  the  drug  when  the  diastolic  pressure  rises  and  the  systolic 
decreases’,  and  this  is  excellent  advice;  though  he  speaks  for  digitalis  less 
emphatically  than  he  is  prone  to  champion  any  method  that  appeals  to 
him.  What  one  usually  sees  is  a  fall  of  blood-pressure.  I  am  accustomed 
to  teach  that  digitalis  brings  the  pressure  nearer  its  optimum,  raising  it 
in  those  cases  that  fall  with  a  failing  heart  and  lowering  it  in  these  cases 
of  high  blood-pressure  stasis.  It  is  what  one  would  expect  with  an  im¬ 
proved  circulation.  Like  every  other  case  of  decompensation,  when  the 
heart’s  forces  have  been  restored  so  far  as  possible  the  patient  should  he 
allowed  up  and  about  gradually,  the  results  of  effort  being  watched. 

We  are  warned  by  some  writers  against  the  use  of  digitalis  when  angina 
obtains.  Certainly  if  it  seems  to  come  on  or  increase  under  the  digitalis, 
the  patient  being  at  rest,  it  is  wise  to  stop  it.  Such  accidents  as  pulmonary 
edema,  cardiac  asthma,  angina  have  been  discussed  elsewhere. 

Auricular  Fibrillation 

It  has  been  said  by  excellent  observers  that  auricular  fibrillation  is 
rare  in  these  cases,  and  so  it  is  compared  with  its  frequency  in  the  so-called 
chronic  myocarditis  or,  to  avoid  pathological  connotation,  the  senile  heart ; 
but  while  the  percentage  is  small  one  sees  no  inconsiderable  number  if  he 
treats  many  hyperpietics. 

Auricular  fibrillation  is  always  a  serious  condition,  for  now  the  heart 
which  still  has  to  drive  against  the  great  resistance  ahead  wastes  a  great 
deal  of  its  energy  by  perfectly  useless  beats ;  for  this  is  a.  condition  in 
which  the  irritability  of  the  auricular  musculature  has  become  such  that 
it  has  overridden  the  pacemaker,  the  regulator,  and  asserted  its  primitive 
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prerogative  of  initiating  a  heart  beat,  but  in  a  disorderly  manner.  Four 
hundred  or  more  beats  of  the  auricle  initiated  per  minute  result  in  a 
fibrillating  movement  of  its  fibers  without  coordinating  to  contract  the 
auricle  as  a  whole;  these  impulses  sweep  down  upon  the  bridge  of  His 
which  permits  the  crossing  of  such  numbers  as  it  can,  140  to  180  per 
minute,  but  in  an  absolutely  irregular,  arhythmic  manner.  Some  impulses 
initiate  the  ventricular  contraction  before  it  contains  enough  blood  to 
forward  appreciatively  the  movement  of  the  blood  as  a  whole.  The  con¬ 
traction  goes  for  naught  and  fatigue  results.  In  these  cases  the  right  heart 
shares  fatigue  with  the  left  and  throws  back  on  the  great  veins ;  the  liver 
becomes  congested,  the  portal  system  is  engorged,  ascites  and  hydrothorax 
occur.  Perhaps  this  is  the  reason  why  one  rarely  sees  the  sudden  issues 
of  pulmonary  edema  and  the  anginas  in  these  cases.  The  left  heart  when 
staggering  between  the  drive  of  a  competent  right  heart  behind  and  con¬ 
tracted  arteries  ahead  falls  like  a  spent  runner  at  the  tape;  but  with  a 
weakening  right  heart  is  relieved  of  its  drive. 

Treatment. — With  the  onset  of  fibrillation  there  is  rapid  cardiac 
decompensation  such  as  one  sees  in  the  same  condition  in  senile  hearts  and 
in  mitral  stenosis;  but  this  is  the  condition  par  excellence  amenable  to 
digitalis  therapy.  Undoubtedly  if  Withering  had  not  noted  its  remark¬ 
able  results  in  just  these  cases,  we  should  not  have  come  to  know  digitalis, 
or  at  least  its  use  would  have  been  delayed.  Without  discussing  the 
minutiae  of  digitalis  action,  it  may  be  said  that  it  does  exactly  the  things 
we  want  it  to  do :  it  slows  the  heart,  both  through  its  stimulating  action  on 
the  vagus  nerve  and  by  its  depressing  action  on  the  bridge  of  His,  so  that 
fewer  auricular  impulses  get  across  the  bridge  to  excite  the  ventricle  to 
contraction.  This  means  a  great  economy  in  effort  and  time  for  most  of 
the  diastoles  to  fill  the  ventricle  before  the  systole  is  provoked  to  discharge 
it,  and,  secondly,  it  energizes  the  individual  heart,  beat,  makes  it  more 
powerful.  These  cases  then  are  treated  like  auricular  fibrillation  in  any 
other  heart,  by  rest  in  the  most  comfortable  position,  and  that  in  severe 
cases  is  an  upright  one,  morphin  for  sleep  by  hypodermic,  gr.  %  (0.015 
gm.),  restricted  diet  and  fluid;  a  strict  Karell  diet  of  800  c.c.  of  milk  for 
the  first,  three  or  four  days. 

Digitalis. — Digitalis  is  given  to  the  point  of  digitalization  as  evidenced 
by  the  desired  therapeutic  effects  or  by  toxic  manifestations.  In  an  urgent 
case  one  may  get  in  30  gr.  (2  gm.)  of  digitalis  in  less  than  thirty-six  hours, 
giving  15  gr.  (1  gm.)  at  the  first  dose;  half  that  amount  in  four  hours  and 
the  rest  in  three  or  four  doses  at  four-hour  intervals.  This  is  following 
Eggleston’s  rule  of  2  minims  per  pound  of  patient  for  a  man  of  some 
150  pounds.  This  dose,  however,  is  materially  added  to  if  results  are 
not  obtained.  If  the  administration  is  drawn  out  to  four  or  five  days, 
it  often  requires  50  or  more  grains  to  get  the  desired  effect.  It  may 
be  given  as  the  leaf,  as  tincture,  or  as  infusion.  One  must  be  assured 
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of  a  drug  of  high  assay ;  because  most  practitioners  cannot  he  so  assured, 
one  may  well  prescribe  some  of  the  solid  or  liquid  preparations  of  high 
assay  put  out  by  reliable  houses  under  different  trade  names.2  Treatment 
may  be  begun  with  an  intramuscular  dose  of  strophanthin,  which  is  elimi¬ 
nated  for  the  most  part  in  thirty-six  hours,  1  %  mg.  (gr.  1/40)  of  the 
official  amorphous  strophanthin  [equals  roughly  5  gr.  (0.33  gm.)  digi¬ 
talis]  or  better  %  mg.  crystalline  strophanthin  (ouabain)  equals  roughly 
6  or  7  gr.  (0.4  to  0.5  gm.)  digitalis.  The  oral  administration  of 
digitalis  can  follow  at  once,  but  if  digitalis  has  been  already  given, 
strophanthin  should  be  used  cautiously,  with  a  full  knowledge  of  how  much 
digitalis  has  been  given  and  how  much  digitalis  the  dose  of  strophanthin 
is  equal  to.  Its  use  by  vein  under  such  circumstances  should  be  deprecated. 
Strophanthus  orally  administered  should  be  decried.  It  is  poorly  and 
irregularly  absorbed  and  consequently  poorly  controlled. 

One  should  see  as  the  result  of  satisfactory  digitalis  dosage  a  slowing 
of  the  heart  heat;  the  deficit  between  heart  beat  and  pulse  rate  should 
approach  zero.  If  the  pulse  drops  to  the  sixties,  the  drug  should  he 
stopped.  Diuresis  should  also  occur  and  edemas  disappear.  If  diuresis 
is  tardy,  theocin  for  three  doses  of  5  gr.  (0.33  gm.)  each,  or  diuretin  for 
two  or  three  days  in  doses  of  7%  gr-  (0.5  gm.)  three  times  a  day  may 
initiate  the  flow  of  urine.  Improvement  in  well-being,  sleep,  appetite 
and  breathing  should  accompany  this. 

Toxic  accumulation  is  shown  by  nausea,  vomiting,  diarrhea,  very 
rarely  by  mental  disturbances,  and  still  more  rarely  by  disturbances  of 
vision  with  intense  exaggeration  of  white  light  coupled  beats  (supra¬ 
ventricular  beats  and  premature  ventricular  systoles  coming  in  pairs,  with 
longer  intervals  between  the  pairs)  or  heart-block,  as  shown  by  slow,  regu¬ 
lar  beat  thirty-five  to  fifty,  sometimes  more.  A  fibrillating  heart,  while 
still  fibrillating,  can  become  regular  only  by  a  block  at  the  bridge  of  His, 
which  cuts  off  all  impulses  rising  from  the  auricle,  but  often  when  the 
heart  slows  to  the  fifties  or  sixties  a  careless  observer  thinks  the  pulse  is 
regular  when  it  is  not.  A  little  effort  on  the  part,  of  the  patient  which 
quickens  the  pulse  brings  out  the  arhythmia  more  distinctly. 

Cardiograms  show  the  coupling,  the  blocking  and  inversion  of  T-waves. 
Such  accumulations  call  for  interruption  of  the  drug. 

For  methods  dealing  with  accumulation  of  fluids,  see  Cardiac  Failures 
with  Edema. 


Cardiac  Failures  with  Edema 

A  certain  number  of  hearts  gradually  weaken,  the  left  ventricle  throw¬ 
ing  back  the  burden  on  the  right  heart  with  the  result  of  a  general  venous 

2  With  no  expression  of  preference,  I  will  name  digitan,  digiglucin,  digitora,  digi- 
folin,  digipotin. 
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stasis  such  as  is  seen  in  fibrillating  hearts  and  in  the  valvular  hearts  of 
rheumatism;  anasarca,  ascites  and  collections  of  fluid  in  other  serous 
cavities  ensue ;  the  patient  becomes  water-logged  and  orthopneic.  It 
would  seem  that  in  some  instances  this  form  of  failure  is  associated  with 
an  infection,  and  the  occurrence  of  fever,  hemorrhagic  eruptions,  pleurisy, 
pericarditis,  and  meningitis  would  seem  to  warrant  the  supposition.  In 
such  infections,  a  rather  rapid  fall  of  blood-pressure  is  noted. 

Treatment. — This  has  been  described  in  the  consideration  of  the 
fibrillating  heart. 

Rest. — Rest  in  the  most  comfortable  position  is  indicated. 

Sleep: — Sleep  should  be  induced  by  the  use  of  the  milder  hypnotics, 
such  as  bromids,  adalin,  trional,  chloralamid,  and  in  the  urgent  cases, 
orthopneic  and  worn  out  with  insomnia,  morphin  hypodermically,  gr.  % 
(0.015  gm.)  and  repeat  with  half  the  dose. 

Diet.-^ Diet  is  sharply  limited,  especially  in  fluids.  It  is  best  to  begin 
with  a  strict  Karell  diet  of  800  c.c.  of  milk  in  200  c.c.  quantities  and  add 
no  more  fluid  than  relieves  an  urgent  thirst  and  then  after  a  few  days 
adding  more  articles,  but  keeping  the ‘diet  dry.  Salt  should  be  rigorously 
eliminated. 

Digitalis. — Digitalis  is  used  in  full  doses  (see  Auricular  Fibrillation) 
and  the  use  of  Eggleston’s  formula  for  digitalization  of  two  minims  per 
pound  of  patient  may  be  taken  as  a  guide.  It  must  be  remembered  that 
the  rule  holds  only  for  averages  and  that  more  may  be  required  and  some 
patients  may  respond  to  less.  The  results  are  not  as  satisfactory  as  in 
the  fibrillating  heart;  first,  because  the  efficacy  of  the  drug  in  the  latter  is 
due  largely  to  the  reduction  in  the  total  number  of  beats  through  blocking 
at  the  bridge  of  His  by  the  drug;  while  in  the  cases  under  consideration, 
the  reduction  in  number  of  beats  depends  on  the  action  of  the  drug  on  the 
vagus.  In  some  cases  the  heart  may  be  materially  slowed,  some  to  the 
induction  of  a  block ;  but  this  is  not  constant  and  the  slowing  may  be  very 
slight  or  not  occur  at  all ;  in  the  second  place,  fibrillation  may  occur  with 
a  muscle  still  capable  of  performing  its  functions  if  spared  the  excessive 
and  unnecessary  beats ;  but  in  the  gradual  failures  under  discussion,  the 
heart  is  demonstrating  its  incapacity  at  even  a  normal  or  moderately 
accelerated  rate ;  in  other  words,  the  myocardium  in  these  cases  is  usually 
bad.  However,  even  if  the  heart  is  not  materially  slowed,  the  drug  may 
still  be  of  value  in  energizing  the  individual  beat.  The  evidences  of  a 
toxic  dose  in  these  cases  are  nausea  and  vomiting  or  diarrhea ;  increasing 
frequency  of  premature  systoles,  slowing  of  the  beat  to  the  sixties;  this, 
of  course,  calls  for  an  intermission  of  the  dosage  and  on  disappearance  of 
toxic  symptoms,  beginning  with  a  dose  that  the  patient  can  eliminate, 
1%  to  2  gr.  a  day. 

One  of  the  earliest  evidences  of  the  digitalis  action  is  diuresis;  if, 
when  the  digitalis  has  been  administered  to  or  near  to  a  full  dose,  diuresis 
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lias  not  appeared,  it  may  often  be  initiated  by  the  administration  of  a 
diuretic  of  the  purin  derivatives.  One  may  use  theocin  in  5-gr.  (0.33-gm.) 
doses  three  times  for  one  day ;  longer  usage  may  cause  renal  irritation ; 
another  drug  of  the  same  series  is  the  double  salt  of  theobromin  and  sodium 
salicylate  in  doses  of  7%  gr.  (0.5  gm.)  three  times  a  day  for  two  or  three 
days ;  longer  administration  may  cause  renal  irritation  and  damage. 
Caffein  sodium  benzoate  in  doses  of  5  gr.  (0.33  gm.)  has  a  similar  diuretic 
effect,  but  its  tendency  to  aggravate  insomnia  makes  it  less  desirable  than 
its  congeners  mentioned. 

Removal  of  Fluid. — Diuresis  may  first  begin  when  relief  is  afforded 
the  tissues.  The  introduction  of  Southey’s  tubes  on  either  side  of  the  ankle 
just  below  the  malleoli,  or  scarification  of  the  edematous  tissues  of  the  leg 
over  its  lower  half  or  third  by  stabs  with  a  bistoury  guarded  with  adhesive 
to  one-quarter  inch  of  its  point,  or  by  cross  hatching  with  the  edge  of  a 
scalpel,  will  release  an  amazing  amount  of  fluid,  which  seems,  by  relieving 
the  tension  in  the  tissues,  to  facilitate  absorption  into  the  blood-stream 
and  elimination. 

The  legs  are  kept  in  a  dependent  position,  the  feet  in  a  foot-bath  or 
other  receptacle  containing  a  bland  antiseptic  fluid,  like  boric  acid  solution. 
This  is  of  course  easy  when  the  patient  is  sitting  up.  When  the  patient 
is  recumbent,  the  knees  may  be  bent  and  the  feet  kept  in  the  foot-tub; 
but  this  attitude  is  tiring  and  must  frequently  be  relieved ;  moreover,  the 
fluids  in  the  thighs  follow  gravity  and  collect  about  the  upper  portion  of 
the  thighs  and  dependent  tissues  of  the  back.  The  scarified  areas  may  be 
allowed  to  drain  into  loosely  applied  aseptic  gauze.  It  must  be  empha¬ 
sized  that  this  procedure  is  essentially  surgical  and  that  every  rule  appli¬ 
cable  to  surgery  is  indicated ;  a  slip  in  technic  can  readily  result  in  infec¬ 
tion  of  these  highly  susceptible  tissues  and  infection  in  such  cases  is  a  very 
real  danger  to  the  myocardium. 

Thoracentesis. — Thoracentesis  should  be  practiced  when  the  collection 
in  the  pleural  sacs  is  an  obvious  factor  in  respiratory  embarrassment.  The 
usual  technic  is  observed  with  a  Potain  apparatus  or  vacuum  bottle.  The 
fluid  should  be  removed  slowly  to  avoid  a  possible  edema  in  the  compressed 
lung,  which  may  occur  if  the  pressure  of  the  fluid  is  too  suddenly  removed. 
Cough  or  distress  of  any  kind  should  call  a  halt  in  the  procedure.  The 
removal  of  moderate  amounts  is  often  followed  by  rapid  absorption. 

Ascites. — Huge  collections  may  be  removed  by  tapping;  this  is  but 
rarely  necessary;  if  the  circulation  is  relieved  by  removal  of  fluids  else¬ 
where  as  described  above  and  diuresis  is  established,  the  ascitic  fluid  will 
be  rapidly  absorbed ;  if,  however,  diuresis  is  not  established,  the  removal  of 
a  part  of  the  ascitic  fluid  may  bring  about  the  desired  result. 

Hydro  pericardium. — Even  less  frequently  is  it  necessary  to  tap  the 
pericardium,  but  where  it  is  evident  that  a  huge  collection  of  fluid  is 
present  and  is  a  source  of  embarrassment  to  the  circulation,  its  removal 
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should  follow.  This  embarrassment  is  shown  by  much  dyspnea,  with 
symptoms  of  pressure,  cyanosis  of  face,  distended  veins  in  the  neck,  cough 
and  perhaps  loss  of  voice  and  difficulty  of  swallowing.  The  best  place  to 
enter  is  halfway  between  the  left  border  of  the  cardiac  dulness  and  the 
palpable  apex,  or  in  large  collections  through  the  left  posterior  chest  as  in 
hydrothorax. 

Cardiac  Murmurs 

Cardiac  murmurs  are  heard  commonly  enough  with  the  heart  of 
hypertension;  they  are  nearly  always  systolic  in  time,  and  heard  at  the 
apex  or  at  the  base.  Those  at  the  apex  may  he  ascribed  to  a  relative 
insufficiency  of  the  mitral  valve  or  to  a  sclerotic  change  in  the  valve.  In 
certain  systolic  apical  murmurs,  one  can  trace  them  to  the  aortic  valve, 
where  a  murmur  of  the  same  quality  and  pitch  can  he  identified  at  its  maxi¬ 
mum  intensity.  It  is  my  belief  that  in  the  case  of  most  soft  systolic  mur¬ 
murs  at  the  apex,  a  conjecture  as  to  the  pathology  of  the  valve  remains  a 
mere  guess.  The  systolic  at  the  base,  loudest  over  the  first  or  second  inter¬ 
costal  spaces  adjacent  to  the  sternum,  may  be  ascribed  to  pathological 
changes  in  the  aorta  (dilatation,  roughening). 

I  am  surprised  again  and  again  when  detecting  these  murmurs  in 
patients  whom  I  have  not  seen  for  a  long  time  to  find  that  these  murmurs 
have  been  recorded  years  before;  so  that  they  seem  fairly  constant  after 
being  established  and  in  themselves  have  ceased  to  sound  a  note  of  alarm. 
Of  the  diastolic  murmur  and  its  significance  I  cannot  speak  with  convic¬ 
tion.  A  certain  number  of  these  hyperpietics  who  have  developed  a  dias¬ 
tolic  murmur  are  luetic  and  this  infection  always  puts  a  heavy  black 
mark  against  the  prognosis.  Of  the  non-luetic  I  cannot  recall  enough  in 
my  considerable  series  to  have  impressed  me  with  either  their  frequency 
or  seriousness;  but  I  am  aware  that  this  “forcing”  of  the  aortic  valve  is 
looked  upon  by  some  able  clinicians  as  introducing  a  serious  element  into 
the  case.3 

Paroxysmal  Tachycardia 

Just  what  the  relation  of  this  condition  to  the  hyperpietic  state  may  be 
is  not  clear.  That  the  hearts  of  hyperpiesia  are  irritable  is  shown  by  the 
frequency  of  premature  systoles,  and  the  occurrence  of  paroxysmal  tachy¬ 
cardia  may  be  attributable  to  such  irritability.  The  occurrence  is  rela¬ 
tively  rare  and  in  some  of  my  cases  began  in  childhood,  before  hyper¬ 
piesia  had,  in  all  probability,  manifested  itself.  I  have  seen  the  condition 
quite  disappear  in  cases  of  marked  hypertension  after  annoying  recur¬ 
rences  for  years.  Most  individual  attacks  stop  of  themselves  after  a  short 

3  Relative  insufficiency  of  the  aortic  valve  is  probably  much  more  frequent  than 
we  have  usually  been  led  to  suppose. — Editor. 
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or  long  period  of  time  and  little  harm  is  done  by  the  experience,  if  the 
heart  muscle  is  sound ;  but  it  is  possible  for  the  heart  to  fail  in  long  attacks 
or  when  the  musculature  has  been  damaged. 

Treatment. — Pressure  on  the  vagus  nerve  in  the  neck  often  succeeds 
in  interrupting  the  paroxysm.  The  relation  of  the  vagus  nerve  to  the 
carotid  artery  is  such  that  if  compression  of  the  artery  along  the  anterior 
border  of  the  sternocleidomastoid  muscle  is  made  at  about  the  junction  of 
the  upper  with  the  middle  third  of  its  course,  and  against  the  underlying 
vertebral  processes,  the  nerve  is  pinched  and  mechanically  stimulated. 
When  such  pressure  is  made  on  the  right  side  those  fibers  going  to  the 
pacemaker  and  the  right  auricle  are  stimulated,  a  cessation  of  heart  beat 
for  a  brief  period  is  elicited  and  the  pacemaker  is  restored  to  its  control.* 
The  onset  and  offset  of  the  paroxysm  are  between  two  beats.  Occasionally 
pressure  over  the  left  vagus  is  efficacious,  perhaps  in  those  cases  in  which 
the  paroxysms  begin  in  the  junctional  tissue  to  which  the  left  vagus  sends 
branches.  Both  vagi  should  not  be  simultaneously  submitted  to  pressure. 
Ocular  pressure,  a  steady  pressure  on  the  eyeball,  usually  the  right,  is 
often  followed  by  a  cessation  of  the  paroxysm.  It  is  rarely  successful 
with  a  pressure  less  than  one  inducing  pain,  equal  to  some  30  mm.  of 
mercury.  This  stimulus  is  conveyed  eventually  to  the  vagus. 

Patients  come  to  perform  certain  maneuvers  in  which  the  vagus  is 
unconsciously  stimulated  to  bring  the  paroxysm  to  a  stop,  such  as  taking 
deep  breaths,  swallowing  water,  especially  with  the  neck  on  the  stretch, 
vomiting,  telescoping  the  neck  into  the  shoulders  until  the  face  and  neck 
are  deeply  congested,  then  standing  and  stretching.  Some  learn  to  com¬ 
press  the  vagus  as  described  above.  Usually  there  is  some  eructation  of 
gas  following  the  attack.  Sometimes  patients  stop  the  attack  by  belching 
gas ;  commonly  a  sense  of  gastric  uneasiness  precedes  the  attack. 

Drugs. — The  only  drugs  of  value  are  the  digitalis  group,  and  in  my 
experience  the  dose  must  be  massive.  I  have  succeeded  in  stopping  several 
attacks  by  the  use  of  colossal  doses  of  strophanthin  after  the  suggestion  of 
my  colleague,  Dr.  Walter  Niles;  but  hesitate  to  recommend  the  quantities 
I  have  used,  as  occasional  accidents  have  occurred  in  strophanthin  medica¬ 
tion.  It  would  be  safer  no  doubt  to  use  huge  doses  of  digitalis ;  but  I  doubt 
if  quite  the  same  success  would  follow  though  possibly  they  might  if  given 
by  vein.  For  the  failing  heart  of  a  paroxysm  that  cannot  be  interrupted, 
digitalis  is  indicated  to  the  point  of  digitalization  (some  nausea,  vomiting, 
diarrhea)  or  until  the  theoretical  dosage  for  the  weight  had  been  admin¬ 
istered.  I  have  never  seen  bromids  or  morphin  stop  the  attack ;  but  theo¬ 
retically  bromids  are  indicated  to  lessen  the  irritability  of  the  cardiac 
muscle  and  block  off  recurrences.  Whether  gastric  disturbances  induce 
their  onset  or  not  is  a  question ;  but  the  diet  should  be  simple  and  designed 
to  lessen  flatulency. 
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Premature  Systoles 

It  lias  been  said  that  no  man  gets  by  thirty-five  years  without  having 
experienced  premature  systoles.  Certainly  we  see  them  commonly  when 
no  evidence  of  heart  impairment  can  be  determined ;  but  we  do  look  upon 
them  as  expressions  of  increased  irritability  of  muscle  substance,  due  to 
fatigue,  nerve  exhaustion,  or  toxic  substances,  such  as  tobacco,  tea  and 
coffee  and  toxins  of  infections.  In  the  absence  of  disease  they  elicit  little 
concern  on  the  part  of  the  practitioner,  but  in  conditions  in  which  it  may 
be  presumed  that  the  heart  has  undergone  organic  change,  such  instability 
%as  premature  systoles  suggest  a  less  satisfactory  state  of  the  myocardium 
than  otherwise.  These  premature  systoles  are  almost  always  of  ventricular 
origin;  if  auricular,  they  have  seemed  to  me  to  be  more  serious.  They 
may  occur  after  each  supraventricular  beat  and  simulate  a  pulsus  altemans 
which  bespeaks  a  much  more  serious  myocardial  state.  The  pause  be¬ 
tween  the  couples  helps  us  to  discriminate  between  the  two  conditions  un¬ 
less  arising  from  the  node;  the  cardiograms  are  distinctive.  The  prema¬ 
ture  systoles  seem  to  occur  with  rising  pressures  or  perhaps  with  increasing 
irritability  due  to-  lessening  blood  supply  through  damaged  coronaries, 
possibly  with  states  of  mental  excitation  or  prolonged  stress. 

Treatment. — Mackenzie  has  found  some  diminution  of  the  number 
of  premature  systoles  under  nitrites.  It  has  seemed  to  me  that  rest  and 
sedatives,  such  as  bromid,  have  had  a  steadying  effect,  and  that  they  recur 
less  frequently  as  some  degree  of  compensation  is  established  under  digi¬ 
talis.  It  must  not  be  forgotten,  however,  that  accumulations  of  digitalis 
are  often  expressed  by  the  occurrence  or  increase  of  premature  systoles, 
the  most  exaggerated  form  of  which  is  the  coupled  beat  of  digitalis. 


VASCULAR  ACCIDENTS 

The  three  vascular  circuits,  involvement  of  which  in  arteriosclerosis 
entails  the  most  serious  consequences,  are  the  cerebral,  the  coronary  and 
the  renal.  The  results  of  coronary  sclerosis,  such  as  angina  pectoris,  coro¬ 
nary  thrombosis  or  infarct  and  cardiac  failure  have  been  discussed  in  the 
section  on  the  Heart;  the  changes  in  the  renal  vessels  and  their  sequelae 
will  be  taken  up  later. 


Cerebral  Vessels 

Early  changes  in  the  cerebral  vessels  are  hinted  at  more  or  less  broadly 
by  mental  fatigue  or  lag;  increasing  effort  to  accomplish  wonted  mental 
tasks,  slight  forgetfulness  of  engagements,  recent  occurrences  or  names; 
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increasing  irritability  and  restlessness,  slight  change  in  temper,  impair¬ 
ment  of  judgment,  insomnia,  headaches,  especially  early  morning  head¬ 
aches,  occasional  dizziness,  fleeting  aphasia  or  monoplegias  or  sensory  dis¬ 
turbances,  such  as  paresthesias  and  numbness,  or  even  hemiplegias,  more  or 
less  short-lived.  These  latter  conditions  have  been  variously  referred  to 
intermittent  claudication  of  cerebral  vessels;  to  spasm,  which  is  open  to 
question ;  to  momentary  kinking  of  the  branches  of  the  middle  cerebral  by 
the  erection  of  the  main  trunk  from  its  loose  bed  during  hypertensive 
crises ;  to  minute  hemorrhages ;  to  localized  edemas,  and  to  localized  effects 
of  toxic  substances,  after  the  nature  of  uremic  poisons.  Any  one  of  these 
or  any  combination  is  likely  to  occur  repeatedly  before  a  major  accident. 
A  complete  and  permanent  hemiplegia  or  a  rapidly  fatal  hemorrhage  may 
be  the  first  announcement  of  cerebral  involvement. 

One  not  infrequently  finds  decided  change  in  the  retinal  vessels,  which 
enhances  the  probability  of  changes  in  the  cerebral  vessels  in  cases  of 
questionable  symptomatology. 

When  the  early  and  insidious  symptoms  mentioned  occur,  the  patient 
should  be  kept  under  close  observation,  the  condition  of  the  heart  deter¬ 
mined  and  renal  functional  tests  carried  out,  to  afford,  if  necessary,  suit¬ 
able  cardiac  support  (already  discussed),  on  the  one  hand  and  to  determine, 
on  the  other,  how  far  renal  inadequacy  may  play  a  role  in  the  picture 
presented. 

I  advise  that  a  period  of  complete  rest,  absence  from  business  and 
avoidance  of  sources  of  worry  be  afforded  the  patient,  with  a  gradual 
return  to  restricted  activities  as  improvement  indicates.  This  class  of 
patients  may  show  improvement  over  long  periods  of  time.  It  is  well  to 
study  the  pressure  curves  in  these  patients  at  such  intervals  as  to  appre¬ 
ciate  in  case  of  sudden  accidents,  if  these  be  due  to  hypertensive  crises. 

Treatment. — The  passing  attacks  of  aphasia  and  monoplegia,  etc., 
may  be  shown  to  be  due  to  or  accompanied  by  an  increase  in  the  blood- 
pressure  and,  if  they  are,  treatment  should  be  directed  towards  its 
diminution.  The  patient,  under  any  circumstances,  should  be  put  to  bed 
with  the  head  slightly  elevated,  but  not  to  so  flex  the  neck  as  to  obstruct 
venous  return;  a  saline  cathartic  administered,  a  sharply  restricted  diet 
instituted,  such  as  a  Karell  diet  of  800  c.c.  of  milk  per  day  in  divided 
doses,  with  such  an  amount  of  water  as  will  assuage  thirst.  Sedatives  may 
be  administered  to  diminish  restlessness,  such  as  bromids  in  15-gr.  doses 
(1-gm.)  or,  if  restlessness  and  insomnia  are  decided,  morphin  sulphate 
hypodermically  in  doses  of  %  to  %  gr.  (0.008  to  0.015  gm.).  This, 

I  think,  is  sufficient  if  there  is  no  rise  above  the  usual  blood-pressure  read¬ 
ing  of  the  particular  patient.  If,  however,  there  is  a  sharp  rise,  it  is  well 
to  administer  chloral  hydrate,  gr.  v  (0.33  gm.),  with  the  bromids  at  four- 
or  six-hour  intervals.  Nitroglycerin  is  indicated  at  two-hour  intervals 
in  doses  of  gr.  1/100  up  to  gr.  1/50  (0.0006  to  0.0012  gm.)  or  more. 
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Halt  on  the  administration  of  the  nitroglycerin  is  called  by  the  violent, 
hammering  headache  or  by  attaining  the  desired  fall  in  the  blood-pressure. 
In  place  of  nitroglycerin  one  may  use  ery throl '  tetranitrate  in  doses  of 
gr.  %  (0.03  gm.)  at  four-hour  intervals,  or  sodium  nitrite  in  doses  of 
gr.  ii  or  iii  (0.12  to  0.2  gm.)  at  the  same  intervals.  In  the  cases  with 
an  increased  hypertension  phlebotomy  is  indicated.  Twelve  to  16  ounces 
(350  to  500  c.c.)  may  be  withdrawn  in  plethoric  individuals;  in 
those  with  decided  anemia  I  should  hesitate  to  have  recourse  to  this 
measure. 

In  the  severe  apoplexies  not  much  more  can  be  done  than  has  just  been 
mentioned ;  for  example,  rest,  with  head  slightly  elevated,  no  food  during 
the  early  hours  or  day  or  two  of  unconsciousness,  water  carefully  ad¬ 
ministered  by  mouth  if  it  is  swallowed,  and  if  not  by  bowel,  by  small 
injections  or  by  a  Murphy  drip ;  the  retention  of  a.  quart  a  day  will  be 
sufficient.  Care  of  the  mouth,  teeth,  tongue,  dead  spaces  between  gums 
and  cheeks,  of  pharynx  and  nose,  with  mild  antiseptics  applied  by  swabs 
or  sprays,  should  be  exercised. 

Drastic  cathartics  do  not  appeal  to  me,  but  the  bowel  should  be  cleaned 
by  enema  ta  or  irrigations.  None  of  the  sedatives  mentioned  are  indicated 
during  the  period  of  unconsciousness  unless  restlessness  obtains,  when 
morphin  may  be  used.  Nitroglycerin  or  other  nitrites  are  used  to  control 
excessive  pressure  and  my  experience  has  encouraged  me  to  do  a  phle¬ 
botomy  in  the  plethoric  cases. 

If  convulsions  repeat  themselves  after  the  onset,  one  may  use  morphin 
and  do  a  lumbar  puncture ;  if  the  fluid  is  under  increased  pressure,  it  may 
be  allowed  to  escape  very  slowly  until  the  increase  in  the  pressure  of  the 
spinal  fluid  is  materially  diminished. 

With  return  to  consciousness,  the  feeding  problem  is  more  acute. 
Food  should  be  given  in  small  quantities,  frequently  repeated,  of  non- 
stimulating  fluid,  milk,  or  milk  soups,  purees  of  vegetables  or  rice  or 
farina,  soft  toast,  ice  cream,  eggs  in  moderation,  cereals,  thoroughly  cooked 
vegetables,  cooked  fruit.  The  diet  should  observe  moderation,  low  protein 
and  low  salt. 

The  nurse  is  more  useful  than  the  doctor  in  these  cases;  the  care  of 
the  body,  the  skin,  the  genitals,  the  anus,  the  skillful  posturing  of  the 
affected  members,  ventilation,  quiet,  all  the  niceties  of  her  profession  are 
indicated  here. 

Effort  should  be  made  early,  but  at  first  not  too  vigorously,  to  prevent 
contraction  of  muscles,  and  to  keep  them  prepared  for  whatever  restora¬ 
tion  of  brain  function  may  occur. 

To  go  into  the  many  forms  of  cerebral  disturbance  incident  upon 
vascular  changes  and  accidents  would  be  to  encroach  upon  neurology,  and 
the  details  of  different  aphasias,  of  cortical,  subcortical,  and  basal  lesions 
will  not  be  attempted. 
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Retinal  Vessels 

The  retinal  vessels  are  involved  in  a  considerable  percentage  of  cases. 
It  is  the  one  and  only  territory  in  the  body  where  the  vessels  lie  bare  to  the 
view.  The  patchy  nature  of  the  arteriosclerosis  is  shown  by  them;  for  in 
one  patient  with  •  a  very  high  blood-pressure  no  changes  in  the  retinal 
vessels  may  be  seen  at  all,  while  in  another  with  the  same  pressure,  or  one 
far  less,  the  changes  may  be  very  pronounced.  As  one  sees  the  advanced 
cases  he  feels  impressed  that  there  is  a  toxic  irritant  acting  on  the  eye- 
grounds  aside  from  changes  induced  by  the  pressure  alone. 

Early  changes  are  seen  in  the  displacement  or  flattening  of  veins  at 
arterial  crossings,  by  increased  disproportion  between  the  small  arteries 
and  large  veins,  later  by  the  tortuosity  of  the  vessels,  by  hemorrhages  and 
by  exudates.  These  latter  are  usually  small,  silvery  in  appearance  rather 
than  the  massive,  snow-bank,  cumulus  exudates  of  albuminuric  retinitis, 
and  there  is  little  or  no  neuritis ;  and  yet,  this  arteriosclerotic  retinitis 
is  repeatedly  called  albuminuric  retinitis  and  chronic  Bright’s  disease 
diagnosed  as  a  result.  How  much  the  sight  is  affected  depends  on  the 
distribution  of  the  hemorrhages.  The  prognosis  is  worse  in  cases  of 
arteriosclerotic  retinitis  than  in  those  with  normal  eye-grounds,  for  the 
cerebral  arteries  seem  more  commonly  involved  in  these;  however,  I  have 
traced  such  cases  for  many  years  after  observing  these  retinal  hemorrhages. 

Thrombosis 

Mesenteric  Thrombosis. — This  may  occur  as  the  result  of  atheroma 
or  by  a  narrowing  of  its  opening  from  the  aorta,  or  plugging  by  an 
extension  of  a  thrombus  formed  on  an  atheromatous  aorta  at  the  origin 
of  the  artery.  Hemorrhagic  infarction  of  the  intestine  may  follow,  espe¬ 
cially  if  the  occlusion  is  effected  rapidly.  It  occurs  more  frequently  in 
the  superior  than  in  the  inferior  mesenteric. 

The  symptoms  are  severe  colicky  pain,  tympanites  and  tenderness 
of  the  abdomen  to  palpation,  vomiting,  diarrhea  and  shock ;  the  stools  and 
vomitus  may  contain  blood.  The  pulse  is  rapid  and  small;  the  patient 
is  covered  with  cold  perspiration,  and  the  face  is  drawn;  later  constipa¬ 
tion  follows;  sometimes  a  mass  is  made  out,  but  usually  the  abdomen  is 
enormously  distended  and  symptoms  of  peritonitis  dominate  the  picture. 
There  may  be  perforation  of  the  gut  with  peritonitis,  as  in  a  case  of  mine 
at  the  age  of  eight  and  a  half  years.  Death  follows  in  a  day  or  two,  or  it 
may  be  delayed  for  one  or  two  weeks.  In  some  cases  the  symptoms  are 
those  of  an  intermittent  claudication  with  severe  colicky  pain,  distention, 
nausea,  vomiting,  eructations  of  gas  and  in  one  of  my  cases  extreme 
apprehension  of  death.  I  have  seen  such  a  case  go  through  repeated 
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attacks  of  this  kind  with  evidences  of  ulceration  and  yet  rally  to  die  sud¬ 
denly  six  months  later  of  cardiac  failure. 

Treatment. — Eor  the  acute  cases  only  prompt  surgical  intervention 
can  be  of  value.  For  the  intermittent  claudications,  morphin,  hypoder¬ 
mically,  is  most  effectual ;  nitrites  have  been  tried  but  are,  as  a  rule,  but 
little  helpful.  Hot  cloths  may  be  applied  to  the  abdomen.  Between  the 
attacks  I  would  advise  against  drastic  cathartics,  but  would  rely  on  warm, 
not  hot,  enemata. 

Thrombosis  of  Peripheral  Vessels. — Thrombosis  of  the  lower  extremi¬ 
ties,  occurring  gradually,  causes  pain  and  often  coldness  of  the  part  and 
cramps  when  the  member  is  exercised;  this  is  followed  by  relief  when  at 
rest.  This  form  of  thrombosis  is  the  so-called  intermittent  claudication. 
In  complete  plugging,  pain  in  the  limb,  severe  and  paroxysmal,  follows, 
so  severe  that  I  have  seen  patients  roused  from  a  deep  coma  to  cry  out 
with  it.  The  pulse  cannot  be  felt  below  the  stoppage ;  the  part  becomes 
white,  then  livid  and  mottled  and  gangrene  ensues,  usually  dry,  unless 
the  vein  is  also  thrombosed.  How  extensive  this  damage  to  tissue  will  be 
depends  on  the  size  of  the  vessel  occluded  and  the  collateral  circulation 
of  the  part. 

Treatment. — The  part  is  slightly  elevated,  kept  warm  and,  in  case 
gangrene  appears,  hot,  dry  air  is  supplied.  Gangrene,  of  course,  is  to  be 
followed  by  amputation  or  excision. 

In  intermittent  claudication  excessive  demands  on  the  part  should 
be  avoided;  warmth  and  gentle  massage  to  widen  the  capillary  bed  and 
relax  arteries  are  indicated. 


Hemorrhages 

Aside  from  cerebral  and  retinal  hemorrhages  already  discussed,  there 
are  hemorrhages  elsewhere  to  be  considered.  One  of  the  most  common 
is  epistaxis.  This  may  be  the  patient’s  first  notification  of  any  vascular 
disturbance.  It  is  very  prone  to  occur  in  the  “plethoric”  and  is,  in  a 
sense,  a  safety  valve,  a  natural  phlebotomy,  and  the  patient  often  feels  the 
better  for  it;  but  it  may  be  furious  and  demand  interference. 

Treatment. — The  treatment  that  is  most  efficient  is  plugging  the 
nostrils,  bringing  pressure  to  bear  on  the  bleeding  vessels  which  may  be 
seen  on  the  septum  near  the  nasal  orifice;  but  sometimes  the  bleeding 
vessel  is  not  so  obvious  and  the  posterior  nares  must  be  plugged.  This 
one  may  do  in  emergency  by  passing  a  small  catheter  through  the  nasal 
passages  to  the  pharynx  and,  as  it  curves  forward  to  the  mouth,  thread 
the  eye  with  tampons  with  long  strings  attached  and  draw  them  into  the 
posterior  nares  with  the  withdrawal  of  the  catheter.  This  leaves  one 
string  through  the  nose  to  draw  the  plug  into  the  nares  and  one  string 
trailing  from  the  mouth  by  which  the  plug  may  be  withdrawn.  Hemo- 
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static  tissue  substances  may  be  used  on  the  tampon.  If  the  patient  is 
alarmed  and  restless,  morphin  may  be  used  by  hypodermic.  If  the  bleed¬ 
ing  occurs  in  the  anterior  part  of  the  antrum,  the  patient  may  control  it 
by  pinching  the  alse  nasi  against  the  septum. 

Hemorrhages  may  occur  from  the  stomach  (hematemesis),  or  from  the 
lungs  (hemoptysis),  even  2  or  3  ounces;  or  from  the  kidney,  or  else¬ 
where  in  the  urinary  tract  (hematuria),  or  from  the  uterus,  constitut¬ 
ing  metrorrhagia.  One  may  rarely  see  little  hemorrhages  under  the  skin, 
and  bloody  spinal  fluid  indicates  the  occurrence  of  meningeal  hemorrhages. 
Of  the  uterine  hemorrhages,  one  must  remember  that  fibroids  are  asso¬ 
ciated  with  high  blood-pressure  and  that  the  metrorrhagia  may  be  due  to 
the  fibroids.  A  vaginal  examination  should  not  be  omitted. 

This  is  not  the  place  to  discuss  at  length  the  high  blood-pressure  of 
cases  of  uterine  fibroids.  It  is  to  be  recalled  that  the  age  of  hyperpiesia 
and  of  myomata  uteri  is  the  same  and  that  the  occurrence  of  the  two  may 
be  merely  coincidental  not  causal.  Before  drawing  any  conclusions  we 
await  a  body  of  statistics  showing  the  remedial  effect  on  hyperpiesis  of 
removal  of  fibroids. 

Erythrocytosis 

It  is  certain  that  in  a  goodly  number  of  the  cases  of  primary  hyper¬ 
tension  a  blood  count  shows  something  more  than  the  average  number  of 
red  blood-cells;  sometimes  a  rather  striking  increase.  While,  unfortu¬ 
nately,  I  have  not  done  blood  counts  on  all  my  cases,  I  have  done  a  sufficient 
number  to  persuade  me  that  some  increase  in  red  cells  is  a  feature  of  the 
condition. 

In  Geisbock’s  disease  we  have  a  distinct  polycythemia,  from  6,000,000 
to  ll,000,00t)  red  cells  per  c.mm.  associated  with  a  high  blood-pressure 
without  the  enlarged  spleen  of  that  form  of  polycythemia  called  by  the 
names  of  Vaquez  and  Osier,  in  which  high  blood-pressure  is  not.  a  feature. 
In  this  syndrome  of  Geisbock’s,  renal  involvements  and  cerebral  hemor¬ 
rhages  occur,  so  that  one  wonders  if  a  sharp  line  can  be  drawn  between 
these  conditions,  for  typical  hyperpiesias  with  noticeable  red  cell  increase 
shade  into  cases  described  as  Geisbock’s  disease  with  a  lower  range  of 
erythrocytes.  There  is  no  close  parallel  between  the  height  of  blood-pres¬ 
sure  and  the  degree  of  erythremia,  and  the  relation  between  the  eryth¬ 
remia  and  blood  mass  or  true  plethora  is  open  to  discussion. 

These  patients  are  prone  to  epistaxes,  headaches,  dizziness  and  have 
the  cyanotic  hue  of  an  overripe  plum,  the  apoplectic  facies. 

Anemia 

When  anemia  occurs  in  this  class  of  cases,  in  whom  the  usual  blood 
picture  is  one  verging  on  erythremia,  the  prognosis  is  bad.  Sometimes 
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this  change  occurs  with  startling  suddenness,  the  pallor  increasing  to  a 
degree  suggesting  cachexia  and  resembling  that  of  true  Bright’s  disease. 
The  pallid  hue  underlying  patches  or  islands  of  the  once  florid  counte¬ 
nance  is  very  striking.  It  is  not  altogether  clear  in  any  one  instance  to 
what  this  may  be  due.  When  evidences  of  infection  occur  it  is  tempt¬ 
ing  to  hold  this  responsible  in  some  measure,  but  the  patient’s  appearance 
suggests  something  more  profound  than  a  secondary  anemia,  except  that 
of  long-standing  suppuration.  Brown  and  Roth  have  recently  discussed 
the  anemia  of  chronic  nephritis  and  their  explanation  may  cover  a  certain 
number  of  cases  of  essential  hypertension,  especially  those  in  whom  the 
kidney  has  become  seriously  involved.  While  anemia  may,  of  course,  fol¬ 
low  upon  the  severe  hemorrhages  that  now  and  then  occur  in  these  cases, 
for  example,  an  epistaxis,  this  is  not  the  kind  of  anemia  under  discussion. 

Brown  and  Roth  quoted  could  not  determine  that  hemolytic  processes 
had  anything  to  do  with  anemia,  but  thought  defective  blood  formation 
played  the  important  role;  they  call  attention  to  the  absence  of  regenera¬ 
tive  efforts  in  the  blood,  the  low  percentage  of  reticulated  red  and 
nucleated  cells,  also  the  low  platelet  count.  Polymorphonuclears,  how¬ 
ever,  are  not  affected,  so  that  it  is  not  the  bone-marrow  as  a  whole,  but 
its  erythrogenetic  function  only  that  is  implicated. 

Endeavoring  to  discover  the  cause,  they  felt  that  diet  could  be  excluded, 
but  that  some  unknown  toxic  agent  was  operative,  and  acting  concomitantly 
with  evidences  of  renal  decompensation,  such  as  retained  urea  and  creat- 
inin.  They  consider  the  depression  of  the  erythropoietic  function  but 
a  local  expression  of  a  widespread  action  of  this  toxin,  which  affects  the 
heart,  the  vessels,  the  kidney,  and  the  retina.  If  kidney  decompensation 
is  made  good,  still  the  restoration  of  the  bone  marrow  lags  and  with  re¬ 
peated  decompensations  the  anemia  deepens  and  takes  on  certain  char¬ 
acteristics  of  the  aplastic  type.  There  is  much  about  this  explanation  of 
the  anemias  of  hyperpiesia  that  is  appealing  to  me. 

It  is  difficult  to  see  what  can  be  effected  by  treatment  of  the  anemia 
as  such  until  we  know  something  of  the  cause.  Bone  marrow  may  respond 
to  the  arsenicals,  but  the  arsenicals  do  not  spare  a  damaged  kidney,  and, 
if  administered,  a  sharp  observation  of  the  urine  should  be  maintained. 
Personally,  I  should  like  to  try  the  effects  of  repeated  small  transfusions 
of  compatible  blood,  not  merely  for  the  cells  it  contains,  but  for  its  stimu¬ 
lating  effect  on  the  hemopoietic  function.  It  goes  without  saying  that  foci 
of  infection  should  be  removed  when  determined. 
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Before  essential  hypertension  was  defined  as  an  entity,  the  involvement 
of  the  kidney  was  called  chronic  Bright’s  disease;  the  elevated  blood- 
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pressure  and  traces  of  albumin  with  an  occasional  cast  were  deemed  suf¬ 
ficient  to  justify  that  diagnosis ;  it  was  also  called  chronic  interstitial 
nephritis,  chronic  diffuse  nephritis,  granular  kidney  and'  other  names, 
which  it  was  or  was  not  as  the  autopsy  disclosed.  Two  facts  always  con¬ 
fused  the  diagnosis  of  chronic  nephritis  in  these  cases :  one  was  the  aston¬ 
ishing  variety  of  kidneys  that  were  found,  among  which  the  normal  kidney 
was  most  confusing,  and  the  second  was  the  long-continued  and,  in  the  vast 
majority  of  cases,  the  persistent  absence  of  the  symptomatology  of  chronic 
Bright’s  disease.  Over  and  over  again  I  have  seen  patients  who  long  out¬ 
lived  the  ablest  diagnosticians  of  their  day,  who  had  granted  them  a  term 
of  life  varying  from  a  few  months  to  two  or  three  years. 

The  kidney  status  of  these  patients  appeals  to  me  in  much  this  way. 
Very  few  die  of  uremia  ;  in  a  certain  number  of  advanced  cases  some 
degree  of  renal  decompensation  can  be  determined  by  laboratory  methods 
and  in  these  passive  congestion  plays  a  considerable  role  in  the  decom¬ 
pensation;  the  majority  of  patients  have  competent  kidneys.  They  behave 
entirely  differently  from  primary  nephritis,  true  Bright’s  disease.  What 
the  kidney  will  show  at  autopsy  is  conjectural,  as  has  been  said,  and 
another  source  of  surprise  is  the  lack  of  relationship  between  the  kidney 
lesion  and  the  symptoms. 

I  look  upon  these  kidneys  as  the  local  expression  of  a  widespread 
vascular  change,  arteriosclerosis,  which,  notoriously  patchy,  may  hit  the 
kidney  early  and  hard  in  one  case  and  not  at  all  in  another.  The  renal 
change  is  not  inflammatory,  but  incident  to  slow  nutritional  changes 
secondary  to  insufficient  blood  supply  through  sclerotic  vessels.  Degen¬ 
eration  and  connective  tissue  replacements  and  often  marked  shrinking 
occur ;  but  the  alteration  is  accomplished  slowly ;  much  parenchyma  must 
be  lost  before  evidences  of  renal  in  competency  occur.  When  the  reserve 
tissue  is  largely  sacrificed,  circulatory  inadequacy  hastens  the  renal  in¬ 
adequacy. 

In  every  case  of  essential  hypertension  it  is  advisable  to  determine 
the  renal  function ;  in  every  advanced  or  pronounced  case  it  is  imperative. 
The  tests  that  I  think  sufficient  are,  first,  the  concentration  test.  Failure 
of  concentration  is  one  of  the  earliest  falterings  of  renal  function;  this 
is  particularly  noticeable  at  night,  resulting  in  a  polyuria. — nocturia. 

The  patient  remains  on  his  usual  diet,  or,  failing  these  diuretic  prin¬ 
ciples,  there  should  be  added  coffee,  oatmeal,  some  meat.  He  should 
drink  no  water  between  meals  and  none  after  the  evening  meal.  He  collects 
his  urine  at  two-hour  intervals ;  for  example,  he  voids  his  urine  at  8  A.  M. 
and  discards  it;  he  voids  at  10  A.  M.,  12  M.,  2,  4,  6  and  8  P.  M.,  collecting 
the  entire  amounts  in  separate  bottles,  each  labeled  with  the  hours  of 
voiding.  He  collects  the  total  of  the  night  after  8  P.  M.  to  and  including 
that  voided  at  8  A.  M.  the  next  morning.  This  is  all  placed  in  one  bottle, 
labeled  8  P.  M.  to  8  A.  M.  The  physician  measures  and  determines  the 
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specific  gravity  of  each  specimen.  If  concentration  is  unimpaired  the 
night  specimen  should  not  exceed  400  to  450  c.c.  under  the  conditions  of 
the  test  and,  because  such  night  specimens  are  concentrated,  the  specific 
gravity  is  relatively  high.  It  is  the  increasing  quantity  of  their  night 
urine  that  causes  the  frequency  of  micturition  at  night  in  renal  cases. 
Hay  specimens  vary  greatly  in  quantity  and  specific  gravity;  normally 
this  variation  ranges  through  8  to  10  points;  if  all  specimens  are  per¬ 
sistently  low,  even  preserving  this  range  and  accompanied  by  a  large 
output,  concentration  is  impaired.  This  is  an  extremely  easy  test,  within 
the  range  of  any  practitioner,  and  gives  early  and  significant  evidences  of 
renal  inadequacy;  but  some  impairment  of  concentration  occurs  in  very 
many,  of  whom  very  few  go  on  to  a  serious  impairment  of  function. 

In  the  second  place,  the  Blood  Chemistry  should  be  done;  that  is,  the 
concentration  in  the  blood  of  secondary  products  of  metabolism  should  be 
determined,  the  elimination  of  which  it  is  the  business  of  the  kidney  to 
accomplish,  and  an  accumulation  of  which  above  certain  levels  impeaches 
the  kidney.  I  determine  uric  acid ,  urea  nitrogen  and  creatinin.  I  also 
determine  salt  content  of  the  blood-plasma  and  the  sugar  concentration 
in  the  blood.  The  precise  methods  used  in  these  analyses  require  a 
laboratory  technic,  and  in  communities  remote  from  great  centers,  urge 
the  establishment  of  laboratories  that  will  serve  physicians  in  a  given 
radius. 

Uric  Acid. — The  uric  acid  is  often  the  earliest  retained  of  the  metab¬ 
olites  mentioned,  but  I  have  not  found  this  relation  to  hold  so  con¬ 
stantly  as  many  insist  is  the  case;  indeed,  I  doubt  if  it  is  the  rule.  Uric 
acid  in  a  normal  metabolism  and  normal  kidney  should  not  range  above  3 
mg.  per  100  c.c.  of  blood ;  commonly  it  is  under  2  mg.  If  the  figures  range 
very  high  while  the  urea  nitrogen  remains  normal,  one  has  to  consider 
that  faulty  metabolism  of  the  purin  bodies  (gout).  It  would  be  futile 
here  to  discuss  the  role  of  the  metabolism  and  of  the  kidney  in  the  uric 
acid  accumulations  of  gout.  One  may  say  that  moderately  high  blood 
uric  acid  in  the  absence  of  clinical  gout,  and  on  a  diet  containing  usual 
quantities  of  purin,  means  early  renal  incompetency. 

Urea  Nitrogen. — Much  more  significant  are  high  determinations  of 
urea  nitrogen  or  of  non-protein  nitrogen.  Normal  urea  nitrogen  ranges 
from  12  to  20  mg.  per  100  c.c.  (non-protein  nitrogen  17  to  35  mg.  per 
100  c.c.).  Above  these  figures  accumulations  of  urea  bespeak  renal 
decompensation.  Only  rarely  do  I  find  this  out  of  the  range  of  the 
twenties  and  then  apparently  determined  by  passive  congestion  of  the 
kidneys  and  coming  down  to  normal  when  improvement  of  the  circulation 
is  established.  Exceptionally  I  find  it  in  the  thirties  and  forties  and 
due  to  the  same  cause;  but  higher  figures  than  those  almost  invariably 
mean  a  perilous  sacrifice  of  renal  tissue  and  are  commonly  associated 
with  uremia. 
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Creatinin.  Creatinin  in  normal  blood  should  not  exceed  2  mg.  per 
100  c.c.  or  3  at  the  most.  If  one  gets  high  creatinin  and  normal  uric  acid 
and  urea  nitrogen,  the  method  is  most  certainly  at  fault,  but,  with  an 
accumulating  urea  in  the  blood,  high  creatinin  readings  are  ominous.  It 
is  the  one  constituent  of  the  blood  that  has.  the  highest  prognostic  sig¬ 
nificance.  Very  high  creatinin  accumulations  are  almost  always,  but  not 
invariably,  fatal. 

Salt.  Salt  accumulations  have  of  late  been  magnified  in  importance 
in  hyperpiesia.  Allbutt  and  all  others  following  him  have  laid  great 
stress  on  the  role  of  salt  in  at  least  maintaining  or  aggravating  hyper¬ 
tension  if  not  causing  it.  I  was  convinced  years  ago  from  observations 
made  on  my  service  at  Bellevue  Hospital  that,  in  certain  cases  at  least, 
the  ingestion  of  considerable  quantities  of  salt,  12  to  16  gm.,  could  induce 
hypertensive  crises,  but  I  cannot  follow  Allen  in  the  results  he  obtains  by 
a  salt-free  diet.  O’Hare  and  others  have  failed  completely  to  affect  the 
blood-pressure  materially  by  salt-free  diet.  However,  salt  is  certainly 
retained  in  a  vast  number  of  these  cases,  when  nitrogenous  constituents 
are  unaltered.  I  take  the  normal  salt  content  of  the  blood-plasma  to 
be  562  mg.  per  100  c.c.  Figures  above  600  mg.  are  exceedingly 
common. 

Sugar. — Another  curiously  common  accumulation  in  hyperpietics  is 
sugar.  It  is  true  that  the  pancreatic  arteries  are  involved  in  sclerotic 
processes  (Allbutt),  and  it  is  true  that  diabetes  does  occur  among  hyper- 
pieties,  but  the  occurrence  is  not  common ;  on  the  other  hand,  blood  taken 
three  to  four  hours  after  a  meal  will  commonly  show  in  hyperpietics  125 
to  150  mg.  of  sugar  per  100  c.c. 

Phenolsulphonephthalein. — The  third  test  that  should  be  done  is  the 
phenolsulphonephthalein  test.  The  method  is  simple  and  the  convenient 
equipment  for  the  test  put  out  by  many  pharmaceutical  houses  makes  it 
perfectly  feasible  for  the  general  practitioner.  Six-tenths  mg.  in  1  c.c. 
of  water  is  injected  into  the  subcutaneous  tissue  of,  we  will  say,  the  thigh. 
There  should  be  recovered  in  the  next  two  hours  from  the  urine  of  a 
normal  kidney  60  to  80  per  cent  of  the  amount  injected  and  most  of  that 
in  the  first  hour.  Delayed  secretion  (less  the  first  hour  than  the  second) 
or  diminished  secretion  are  both  significant.  Fifty  to  60  per  cent  is 
debatable  territory,  but  less  so  as  it  approaches  50.  Under  50  per  cent 
expresses  incompetency. 

It  has  been  my  experience  that  the  lowering  of  phthalein  output  in 
cardiac  decompensation  is  more  marked  than  the  accumulation  of  metab¬ 
olites,  and  I  feel  little  concern  of  impending  uremia  even  in  very  low 
phthalein  outputs  if  the  urea  nitrogen  remains  reasonably  low  in  the 
blood.  I  have  seen  a  5  per  cent  phthalein  output  due  to  cardiac  decom¬ 
pensation,  as  proved  by  subsequent  events,  in  a  man  who  rallied  and  lived 
for  three  years. 
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Acidosis. — In.  any  advanced  case  the  acidosis  that  may  be  present 
should  be  determined ;  among  the  various  methods  I  prefer  the  C02  com¬ 
bining  power  of  the  plasma  as  determined  by  Van  Slyke’s  method.  Its 
normal  should  be  not  lower  than  40. 

I  have  said  nothing  of  the  Ambard  coefficient  and  its  modifications. 
They  have  not  seemed  to  me  to  add  anything  to  the  combined  urea  nitrogen 
and  phthalein  methods. 

Treatment. — What  practical  use  shall  we  make  of  the  information 
afforded?  I  have  already  discussed  the  diet  established  on  the  basis  of 
economy,  that  is,  relative  rest,  for  any  case  of  hyperpiesia.  If  there  are 
abnormal  quantities  of  any  of  the  foodstuffs  taken  or  their  katabolic 
products  heap  up  in  the  blood,  it  seems  reasonable  to  restrict  still  more 
that  particular  food.  If  the  uric  acid  is  high,  one  should  restrict  the 
purins,  until  the  results  of  such  restrictions  can  be  demonstrated  by  further 
blood  analyses.  This  means  the  exclusion  of  all  cellular  organs,  such  as 
sweetbreads,  liver,  kidneys.,  brains,  also  beef,  chicken  and  fowl  as  among 
the  most  offending;  all  meat,  fish,  oatmeal,  peas,  beans  and  lentils  in 
marked  retention. 

If  urea  nitrogen  is  high,  the  patient  should  be  put  on  a  low  protein 
diet,  that  is,  a  diet  of  cereals,  breadstuffs,  vegetables,  fruit,  cream,  butter, 
oil;  keeping  the  protein  down  to  35  gm.  a  day,  unless  the  accumulation 
is  high  or  uremia  threatens,  when,  of  course,  still  greater  restrictions  are 
necessary  for  the  time  being.  IIow  long  to  continue  low  protein  and  how 
much  to  increase  it  blood  analysis  affords  information,  but  any  patient 
who  has  once  accumulated  urea  in  the  blood  ought  to  remain  on  a  low 
protein  diet,  35  to  50  gm.,  or  say  %  to  %  gm.  protein  per  kg. 

When  salt  is  high,  the  salt  restrictions  should  be  rigid  until  it  is  deter¬ 
mined  what  effect  such  restrictions  have  upon  the  salt  threshold ; 
but  we  should  beware  how  we  persist  in  measures  based  on  theory.  Loss 
of  appetite,  loss  of  strength  and  increasing  malaise  should  give  the  signal 
for  a  halt  in  any  rigid  dietary  and  let  the  patient’s  inclination  argue  that 
perhaps  Dame  Nature  is  not  a  bad  consultant  after  all. 

Patients  with  high  blood  sugar  should  have  their  carbohydrates  re¬ 
stricted,  particularly  if  they  are  overstout.  In  fact,  the  hypertension  of 
the  obese  is  often  amazingly  relieved  by  restrictions  in  carbohydrates,  in 
other  words,  by  loss  of  weight. 

Water,  too,  has  to  be  considered.  Water  the  tissues  must  have,  but 
what  advantages  there  can  be  in  drenching  them,  as  is  sometimes  done, 
I  fail  to  see.  It  has  been  demonstrated,  to  be  sure,  that  water  is  an 
excellent  diuretic  and  that  large  quantities  ingested  are  followed  by  a 
flushing  out  of  nitrogen  for  a  short  time ;  but  this  effect  does  not  continue 
and  certainly  it  would  seem  to  put  more  work  on  the  heart  and  kidneys 
to  circulate  and  excrete  it.  I  have  always  felt  that  thirst  is  the  best  guide 
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for  water  intake,  and  that  if  thirst  is  not  provoked  by  excessive  salt 
and  sugar  intake  its  dictates  may  be  heeded. 

In  all  cases  of  accumulation  of  nitrogen  I  feel  that  the  circulation  is 
largely  at  fault;  hence  I  believe  that  all  cases  that  show  high  nitrogen  in 
the  blood  should  be  put  at  rest  in  bed;  put  on  digitalis  and  a  restricted 
diet  as  defined  above,  with  sedatives  sufficient  to  secure  sleep  and  re¬ 
laxation. 

When  the  kidney  has  passed  the  dead  line,  so  to  speak,  we  are  faced 
with  all  the  evils  of  true  Bright’s  disease :  a  rapid  deterioration,  uremia 
in  its  varied  manifestations,  nausea,  vomiting,  diarrhea,  headaches,  delir¬ 
ium  or  stupor,  twitching  and  convulsions. 

Uremia 

Of  the  nature  of  uremia  we  know  nothing,  for  which  reason  there 
is  no  end  of  conjecture;  but  of  its  dependence  on  renal  function  we  have 
felt  firmly  convinced.  It  is  rather  disconcerting  then  to  have  this  solid 
foundation  of  our  conception  of  uremia  so  rudely  shaken  as  it  seems 
to  be  in  certain  medical  quarters ;  for  the  fact  is  that  the  symptom-complex 
agreed  upon  as  uremia  can  occur  in  hyperpietics  in  whose  kidneys  at 
autopsy  no  pathological  change  can  be  demonstrated.  Does  this  mean 
that  uremia,  although  commonly  associated  with  renal  pathology,  is  not 
contingent  upon  it,  or  does  it  mean  that  identical  clinical  symptoms  may 
be  attributed  to  entirely  different  causes ;  that  we  have  a  pseudo-uremia, 
so  to  speak. 

In  my  own  experience  I  can  say  that  I  have  seen  classical  “uremia” 
in  fatal  cases  in  which  more  than  one  detailed  blood  analysis,  on  different 
days  after  coma  had  obtained,  showed  normal  figures  for  all  constituents 
considered,  showing  thereby  no  evidence  of  renal  decompensation;  that 
I  have  seen  the  identical  picture  in  another  case,  whose  blood  was  laden 
with  urea  nitrogen,  uric  acid  and  creatinin,  taken  to  mean  profound  renal 
distress;  thus  functional  pathology  shows  the  same  discrepancies  in  the 
uremias  of  hyperpiesia  as  the  structural  pathology. 

Delafield,  one  of  the  keenest  students  of  kidney  lesions  this  country 
has  produced,  a  master  clinician  as  well  as  pathologist,  frankly  abandoned 
an  effort  to  attach  clinical  symptoms  to  definite  kidney  changes.  It  was 
for  that  reason  that  he  divided  chronic  kidney  disease  into  two  great 
classes  of  chronic  nephritis  with  exudation  and  chronic  nephritis  without 
exudation;  the  distinction  was  a  clinical  one  of  exudation  (albuminuria, 
ascites,  anasarca,  etc.)  and  its  absence.  Of  renal  changes  nothing  more 
was  incorporated  in  the  nomenclature  than  that  there  were  changes  and 
with  him  many  clinicians  agreed.  Most  recently  H.  Batty  Shaw  in  his 
studies  states  that  he  “is  driven  to  the  position  of  considering  that  the 
actual  physical  state  of  the  kidneys  cannot  he  defined  in  a  large  proportion 
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of  cases  by  clinical  examination!”  (The  italics  are  his  own.)  He  further 
shows  among  his  cases  that  life  may  persist  “until  almost  the  last  few 
glomeruli  and  tubules  remain,  death  being  brought  about  by  the  accom¬ 
paniments  of  a  complete  anuria  and  what  is  known  as  uremia,  or  uremia 
may  develop  in  individuals  who  have  96  per  cent  of  normal  glomeruli.  ” 

Batty  Shaw  also  calls  attention  to  the  lack  of  relation  between  “albu¬ 
minuric  retinitis”  and  the  extent  of  damage  in  renal  tissue.  He  is 
arguing  for  what  impresses  us:  that  uremia  is  due  to  unknown  toxins, 
which  may  and  usually  do  damage  the  kidneys,  but  need  not  necessarily 
do  so,  but  which  affect  particularly  the  brain  tissue,  by  which  they  give 
rise  to  the  symptom-complex  of  uremia.  This  widespread  effect  of  the 
hypothetical  toxins  is  seen  in  eclampsia ;  here,  the  toxin  effect  may  be  more 
marked  on  the  liver  than  the  kidney.  Delafield  in  describing  chronic 
nephritis  with  exudation  (chronic  parenchymatous  nephritis)  expressed 
his  belief  in  a  universal  toxic  effect  on  the  vessels  of  which  that  in  the 
kidney,  with  its  consequent  albuminuria,  was  but  a  local  expression. 

If  this  view  prevails,  it  will  help  to  explain  the  clinical  uremias  that 
we  witness,  associated  with  such  discrepancies  of  renal  pathology,  struc¬ 
tural  and  functional.  There  are  a  multiplicity  of  cerebral  episodes  rang¬ 
ing  through  a  whole  gamut  from  momentary  dizziness,  numbness  of  an 
extremity  or  aphasia,  to  convulsions  and  a  full-blown  clinical  uremia,  for 
the  pathology  of  which  there  is  no  agreement  among  authorities.  We 
hear  of  intermittent  claudication  from  vascular  spasm  and,  if  the  cerebral 
arteries  have  muscular  coats,  as  they  are  said  to  have,  they  must  subserve 
the  usual  function  of  muscle  and  spasm  may  well  result  ;  or  intermittent 
claudication  from  kinking  of  branches  of  the  cerebral  arteries  during 
hypertensive  crises,  and  numerous  brains  have  been  demonstrated  with 
thromboses  of  these  branches  making  the  explanation  plausible.  These 
minor  manifestations  have  been  attributed  to  small  hemorrhages  and  the 
more  carefully  brains  which  have  this  history  are  sectioned  and  examined, 
the  more  certainly  are  multiple  small  hemorrhages,  old  or  recent,  deter¬ 
mined.  Coma,  delirium,  convulsions,  paralyses  occur  in  cases  in  which 
no  lesion  can  be  discovered.  Some  are  attributed  to  areas  of  edema  of 
the  brain,  others  to  effects  of  unknown  toxins  on  specific  centers.  Some 
manifestations  seem  to  be  due  to  inadequate  blood  supply  through  sclerotic 
arteries  with  areas  of  softening. 

Here  again  clinical  signs  cannot  assure  definite  structural  pathology 
in  the  brain  any  more  than  uremia  can  assure  definite  changes  in  the 
kidney. 

How  then  can  we  differentiate  between  uremia  and  pseudo-uremia? 
Let  it  suffice  in  dealing  with  uremia  that  we  accept  a  clinical  picture  and 
assume  it  due  to  an  unknown  toxin. 

The  acute  manifestations  of  uremia  are  headache  and  sleeplessness; 
sudden  blindness  lasting  hours  or  days  and  having  no  relation  to  albu- 
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minuric  retinitis  or  other  structural  changes ;  seen  in  its  most  acute  form 
in  eclampsia  ;  delirium  and  coma,  coming  on  suddenly  or  gradually,  with 
or  without  convulsions,  temporary  or  continuing  up  to  death ;  muscular 
twitchings  and  convulsions ;  vomiting,  dyspnea,  coming  on  in  brief  attacks 
or  later  continuing  all  day,  but  prone  to  occur  in  early  morning  hours ; 
hemiplegias,  monoplegias,  aphasias,  which  may  be  transient  or  permanent ; 
rise  of  temperature,  usually  low,  but  which  may  be  hyperpyretic  in  excep¬ 
tional  cases.  Usually  there  is  a  rise  of  pressure  with  the  onset  of  the 
uremia.  Delafield  described  a  chronic  form  of  uremia  of  gradual  onset, 
not  in  repeated  attacks,  with  headache,  sleeplessness,  delirium,  stupor, 
coma,  convulsions,  a  subnormal  temperature,  low  blood-pressure,  which 
once  developing  regularly  continues  until  death. 

Others  have  recognized  these  types  of  uremia  as  clinically  distinc¬ 
tive  and  have  believed  them  to  be  associated  with  a  different  cerebral 
pathology ;  it  has  been  thought  the  chronic  type  of  Delafield,  the  asthenic 
or  what  we  might  call  the  stuporous  type,  was  due  to  edema  of  the  brain, 
something  like  the  “wet-brain”  of  chronic  alcoholism;  and  that  the  acute 
type  of  Delafield  or  the  convulsive  type  was  accompanied  by  cerebral 
hyperemia  and  often  by  pin-point  hemorrhages  widespread  throughout 
the  brain  substance.  Foster  believes  that  he  has  demonstrated  a  toxic 
substance  in  the  blood  of  uremias  of  this  type,  which  he  could  not  recover 
from  other  types  of  uremia  or  from  controls ;  he  believes  it  to  be  an 
organic  base  forming  crystalline  salts  with  platinum  and  gold. 

Treatment  of  Uremia. — As  our  knowledge  of  the  cause  of  uremia  and 
its  pathology  in  the  central  nervous  system  is  so  scant,  our  treatment  is 
largely  empirical  or  at  the  most  modified  by  more  or  less  remote  theo¬ 
retical  considerations.  One  of  the  theories  not  so  remote  is  that  there 
is  a  poisonous  substance  circulating  in  the  blood ;  and  that  of  the  mechan¬ 
isms  for  its  disposal  at  the  body’s  command  there  are  the  emunctories 
which  should  be  utilized.  It  has  been  the  long-established  custom  to 
have  recourse  to  all  those  measures  that  increase  these  functions  and  the 
more  vigorously  or  drastically,  the  more  urgent  the  symptoms;  hence 
catharsis,  diuresis  and  diaphoresis,  which  will  be  dealt  with  presently. 

j Rest. — When  patients  begin  to  manifest  those  symptoms  which  are 
suggestive  of  uremia,  headaches,  restlessness,  sleeplessness,  disturbed  gas¬ 
tric  function,  disturbed  vision,  and  disturbed  cerebration,  they  should 
be  put  to  bed  and  as  much  rest  and  quiet  maintained  as  possible.  Careful 
consideration  should  be  given  to  the  state  of  the  circulation  and  renal 
functional  tests  should  be  done.  Retentions  in  the  blood  should  be  deter¬ 
mined  and  the  diet  regulated  somewhat  in  accordance.  It  should  be  very 
scant  and  simple  under  any  circumstances,  for  example,  milk,  cereals, 
toast ;  but  if  there  is  decided  nitrogen  retention,  the  diet  should  for  a  time 
be  fairly  free  from  nitrogen.  Water  should  be  afforded  in  fair  amounts, 
especially  if  the  urine  is  scant,  for  when  the  kidney  has  lost  its  power  of 
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concentration  to  a  considerable  degree,  it  requires  more  water  to  eliminate 
a  normal  daily  output  of  nitrogen.  In  patients  whose  tissues  seem  dry 
and  whose  stomach  rejects  fluid,  the  bowel  may  be  used  as  a  route  by  the 
Murphy  drip  method,  the  slow  passage  by  catheter  to  the  bowel  of  a 
reservoir  of  water  from  a  suitable  container  or  fountain  syringe,  or  water 
may  be  given  by  a  hypodermoclysis.  In  diarrheal  cases,  the  fluid  may  be 
introduced  into  the  subcutaneous  tissues  (hypodermoclysis)  or  into  the 
vein  as  normal  salt  solution. 

Sedatives. — It  seems  wise  before  beginning  much  therapy  to  allay  in 
some  measure  the  hyperexcitation  of  the  central  nervous  system ;  for  this 
we  usp,  bromids,  gr.  xv  to  gr.  xxx  (1  to  2  gm.)  4.i.d.  or,  and  more  par¬ 
ticularly  if  there  is  marked  hypertension  and  much  sleeplessness,  chloral, 
gr.  v.  (0.33  gm.)  q.6.h.  to  q.4.h.  These  may  be  used  in  combination. 

Cathartics. — It  has  been  the  custom  to  use  very  drastic  cathartics 
in  these  cases.  If  one  had  confidence  that  he  were  really  eliminating 
appreciable  quantities  of  toxins  by  this  means,  he  might  find  justification 
for  the  great  discomfort  that  these  heroic  measures  entail.  I  am  not  so 
convinced.  I  am  content  to  keep  the  bowel  thoroughly  cleansed  by  a 
preliminary  dosage  with  Epsom  salts  or  compound  jalap  powder  and 
by  daily  irrigations  or  enemata.  I  must  concede  that  vigorous  purging  is 
traditional  and  still  advocated  by  able  clinicians. 

Diaphoresis. — Many  clinicians  continue  the  time-honored  sweatings 
in  uremia.  This  is  effected  by  the  hot  pack  given  two  or  more  times  a 
day,  and  continued  from  fifteen  minutes  up  to  an  hour.  Certain  it  is  that 
some  patients  feel  much  relieved  by  the  procedure,  have  less  headache, 
sleep  better  and  enjoy  them.  For  such  I  order  them,  but  one  can  explain 
the  benefits  derived  from  the  diaphoresis  without  appealing  to  the  elimina¬ 
tion  of  toxins.  However,  if  the  patient  is  rendered  more  uncomfortable, 
as  many  are,  I  think  there  is  not  sufficient  justification  for  continuance  of 
the  measure  on  theoretical  grounds  alone.  Some  patients  may  collapse  in 
the  pack;  and  therefore  all  should  be  closely  \vatched.  Diaphoresis  may 
be  induced  by  pilocarpin  given  hypodermically  in  doses  of  gr.  1/10  (0.006 
gm.).  When  it  operates,  the  result  is  often  extraordinary — water  floods 
out  of  the  pores.  It  is  not  altogether  free  from  danger  and  some  observers 
declare  that  edema  of  the  lungs  is  too  often  induced  by  it  to  justify  its 
usage.  Pilocarpin  in  lesser  doses  has  been  used  in  conjunction  with  the 
pack. 

Diuresis. — If  toxins  circulating  in  the  blood  are  eliminated  the  kidney 
is  probably  the  emunctory  called  upon,  the  skin  and  bowel  at  the  most 
acting  vicariously..  Diuresis  may  be  effected  by  improving  an  impaired 
circulation,  or  by  stimulating  the  secretory  apparatus  in  the  kidney  itself. 
The  great  value  of  digitalis  as  a  diuretic  depends  on  its  effect  on  the 
circulation,  and  as  the  circulation  is  so  commonly  impaired  (we  would 
better  say  usually  impaired  in  these  cases),  it  is  indicated  as  a  diuretic 
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in  uremia.  It  is  to  be  used  as  described  in  Cardiac  Decompensation.  The 
preparation  is  indifferent,  provided  the  dosage  is  sufficient.  The  reputa¬ 
tion  of  the  infusion  as  a  diuretic  rested  on  the  fact  that  the  textbook  dosage 
of  the  infusion  of  digitalis  was  much  larger  than  that  of  any  other  prep¬ 
aration,  and,  in  fact,  alone  approached  an  adequate  dosage. 

Of  the  second  class  of  diuretics,  the  purin  derivatives  are  alone  worthy 
of  consideration.  They  are,  however,  not  to  be  carelessly  administered 
as  there  is  evidence  that  they  are  irritant  to  the  renal  epithelium  and  may 
do  damage.  This  danger  is  greater  in  acute  nephritis  and  in  acute  exacer¬ 
bations  of  chronic  nephritis  than  in  the  chronic  stages.  There  are  three 
that  may  be  considered:  eaffein,  theobromin  and  theocin.  Of  these  I 
think  the  last  is  the  most  potent  and  also  the  most  irritating.  The  dose 
is  gr.  iss  to  v  (0.1  to  0.33  gm.)  three  times  during  the  day  and  one  day 
only.  If  diuresis  does  not  follow  this  dose,  more  entails  danger. 

Diuretin,  the  double  salt  of  theobromin  sodium  and  sodium  salicylate 
is  safer.  It  may  be  given  in  doses  of  gr.  v  to  gr.  viiss  (0.33  to  0.5  gm.) 
three  times  a  day.  It  is  not  wise  to  continue  the  dose  longer  than  two  days 
in  succession.  Caffein  in  doses  of  gr.  i  to  gr.  iiss  (0.06  to  0.15  gm.),  or 
gr.  v  (0.33  gm.)  of  the  double  salts  of  sodium  benzoate  or  salicylate  may 
be  used  for  one  or  two  days  three  times  during  the  day.  One  objection 
is  that  it  is  likely  to  make  the  patient  wakeful.  One  must  not  expect 
an  abundant  diuresis  if  no  collections  of  fluids  are  demonstrable  either 
in  the  subcutaneous  tissues  or  in  the  serous  cavities ;  how  much  there  will 
be  depends  on  the  water  ingested  and  water,  indeed,  is  the  best  and  safest 
diuretic,  and  the  rationale  of  its  administration  has  been  touched  on  above. 

Of  the  alkaline  salts  as  diuretics,  I  have  little  to  say.  When  salt  is 
retained  the  salts  with  sodium  bases  should  be  withheld,  potassium  being 
preferred.  I  should  advocate  them  only  when  I  could  demonstrate  an 
acidosis,  or  had  reason  to  suspect  one. 

Venesection. — I  feel  convinced  that  this  is  a  most  valuable'  measure 
in  the  cases  with  which  we  are  dealing;  one  may  withdraw  400  to  800 
c.c.  (13  to  26  oz.)  and  in  exceptional  cases  more.  I  know  of  no  way  in 
which  a  toxin,  if  present  in  the  blood,  can  be  so  surely  eliminated.  After 
such  bleeding  from  the  plethoric  or,  those  with  a  high  red  cell  count, 
fluid  may  be  replaced  by  mouth  or  bowel,  or  if  this  is  not  feasible  on 
account  of  vomiting  and  diarrhea,  by  hypodermoclysis  or  injection  into  the 
vein  of  a  like  amount  of  normal  saline  solution.  If  the  patient  is  anemic 
it  is  better  to  replace  the  blood  withdrawn  by  healthy,  compatible  blood 
by  transfusion. 

Transfusion. — Th i s  has  always  appealed  to  me  strongly  on  theoretical 
grounds.  It  replaces  a  fluid  better  than  any  artificial  fluid  that  can  be 
devised  for  salt  balance  and  viscosity,  and  contains  unpoisoned  red  cells, 
normal  foodstuffs  and  normal  antibodies  to  combat  the  ever  threatening 
secondary  infections.  Washing  and  replacing  the  patient  s  own  red  blood- 
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cells  offers  too  many  technical  difficulties  and  no  advantages  that  I  can 
discern.  Perhaps  some  day  the  experiment  in  animals  by  which  an  arti¬ 
ficial  kidney  is  intercalated  into  the  blood-stream  and  by  which  nitrogenous 
substances  and  presumably  toxins  are  dialyzed  off  may  be  applicable  to 
the  human ;  who  knows  ?  Some  have  advocated  bleeding  these  patients 
white  and  replacing  by  healthy  fluid — it  sounds  a  bit  heroic. 

Lumbar  Puncture. — With  twitchings  or  convulsions  I  advise  a  spinal 
puncture.  The  fluid  is  usually  under  decided  pressure,  contains  the  same 
nitrogenous  bodies  as  the  blood  and  in  almost,  though  not  quite,  the  same 
concentration;  it  in  all  probability  contains  the  unknown  toxic  substance 
in  much  the  same  concentration.  It  does  seem  reasonable  to  remove  it 
from  direct  contact  with  the  nerve  tissue  on  which  it  exerts  such  a  deleteri¬ 
ous  effect.  At  any  rate  the  results  are  often  fortuitous. 

Treatment  of  the  Convulsions. — The  treatment  of  convulsions  is 
the  treatment  of  the  uremia  itself  as  set  down  above,  including  venesection 
and  lumbar  puncture.  In  addition  drugs  are  indicated.  With  the  twitch¬ 
ing  morphin  hypodermically  is  indicated  in  doses  of  gr.  %  (0.015  gm.) 
to  gr.  %  (0.020  gm.).  If  the  convulsion  is  on,  the  best  measure  is  the 
administration  of  chloroform  (some  prefer  ether)  until  the  seizure  is 
quelled  and  this  backed  up  by  morphin,  as  above,  to  prevent  or  delay  its 
recurrence;  a  folded  napkin  or  similar  soft  substance  should  be  placed 
between  the  teeth  to  prevent  biting  the  tongue. 

Convulsions,  epileptiform  in  character,  may  occur  in  the  hyperpietic 
from  time  to  time  and  dissociated  from  other  uremic  manifestations,  but 
diagnosed  as  uremia.  In  one  of  my  patients  they  occurred  only  at  night. 
Loss  of  consciousness  and  coma  for  hours,  thought  to  be  uremic,  occur  in 
others,  but  the  patient  promptly  recovers  and  may  never  have  another. 
Such  attacks  may  show  no  accompanying  paralysis  or  paresis  or  other 
uremic  manifestations.  They  certainly  seem  of  vascular  origin ;  may 
they  not  be  due  to  cortical  irritation  from  old  vascular  accident? 

Headaches  are  commonly  uremic,  though  not  necessarily  so;  when 
they  are  they  may  be  relieved  by  a  brisk  cathartic  or  a  sweat;  such  drugs 
as  phenacetin  or  aspirin  may  afford  some  relief  and  even  the  hypnotics, 
such  as  trional  and  veronal,  have  been  credited  with  ameliorating  them ; 
morphin  may  be  required  in  the  more  severe  cases.  The  restlessness  and 
sleeplessness  of  uremia  had  best  be  met  with  morphin  in  doses  of  gr. 
y8  to  gr.  14  (0.008  to  0.015  gm.). 

Suppression  of  Urine.— This  occurs  in  a  certain  few  of  the  cases.  It 
usually  means  a  kidney  far  advanced  in  structural  change,  or  it  may  be 
precipitated  by  a  renal  calculus.  The  stock  procedures  are  to  apply  heat 
to  the  lumbar  region  wet  or  dry — and  some  cup  the  parts. 

Sh0oln  be  rMtrieted  but  not  °ut  out,  A  Karell  diet  of 
800  c.c.  of  milk  in  200  c.c.  portions  will  be  suitable  for  an  adult.  In 
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addition  one  may  have  recourse  to  a  vigorous  catharsis  with  Epsom  salts 
or  compound  jalap  powder,  to  sweating  (diaphoresis)  by  methods  men¬ 
tioned  above,  and  to  venesection. 


TERMINAL  INFECTION 

The  rapid  breakdown,  one  might  justifiably  call  it  dissolution,  in 
many  of  these  cases  has  been  dwelt  upon.  Batty  Shaw  would  emphasize 
the  role  played  by  infection  in  many  terminal  cases  and  I  am  inclined 
to  think  that  we  too  often  overlook  or  slur  the  evidences  of  such.1 

If  pleurisy  and  pericarditis  may  be  taken  to  express  infection,  they 
are  far  from  unusual.  I  have  been  struck  by  the  extensiveness  of  these 
serous  membrane  involvements  and  their  persistence  when  pain  or  when 
other  evidence  of  the  inflammation  is  absent  and  only  outspoken  physical 
signs  tell  the  tale. 

Temperature  may  be  present  or  absent,  the  pulse  may  be  accelerated 
and  the  previously  high  blood-pressure  may  fall  to  normal  or  near  it. 
In  fact,  such  a  fall  should  lead  to  the  strong  suspicion  of  infection.  The 
lung  is  prone  to  attack ;  we  find  bronchitis,  bronchopneumonia,  pulmonary 
infarct,  dry  pleurisy,  pleurisy  with  effusion  or  empyema;  pericarditis  in 
different  degrees  of  severity,  even  hemorrhagic  septicemia,  meningitis, 
otitis,  petechiae,  hematuria,  retinal  hemorrhages. 

Some  of  these  cases  would  seem  to  be  the  result  of  the  complete  break¬ 
down  of  the  mechanism  of  defense,  as  we  see  it  in  the  late  stages  of  many 
chronic  diseases ;  others  would  seem  to  occur  early  enough  to  play  a  role 
in  shortening  a  life  that  might  otherwise  he  prolonged ;  for  this  reason 
all  foci  of  infection  should  receive  attention  in  the  hyperpietic  to  prevent 
such  disasters ;  teeth,  tonsils,  ears,  sinuses,  gastro-intestinal  tract,  respira¬ 
tory  tract,  genito-urinary  tract,  hemorrhoids,  fistulse  should  he  inves¬ 
tigated. 

Such  foci  of  infection  besides  giving  rise  to  the  above  expressions 
of  infection  are  a  menace  to  the  heart  ;  so,  too,  are  all  fresh  infections, 
for  the  heart  may  be  directly  attacked  or  undergo  a  depreciation  through 
the  action  of  toxins  or  from  loss  of  tone  in  the  peripheral  vessels,  through 
toxins,  “so  that  it  beats  the  air  in  vain”  (Allbutt).  Allbutt  has  also 
called  attention  to  the  liability  of  a  heart,  even  previously  good,  to  suffer 
strain  after  effort  during  convalesence  from  acute  infections. 

1  The  importance  of  infection  in  initiating  serious  complications  in  hypertensives, 
cardiacs,  nephritics  and  diabetics  has  been  largely  overlooked  by  the  profession  in 
general. — Editor. 
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CONCLUSION 

Hyperpiesia  is  a  state,  whose  earliest  expression  is  an  increased  blood- 
pressure,  due  to  an  unknown  toxic  agent;  a  state  in  which  the  brunt 
of  the  disorder  falls  on  the  heart  and  blood-vessels,  leading  to  impairment 
of  these  structures  and  certain  important  organs  they  subserve.  .  The 
symptomatology  is  referable  to  impairment  of  heart,  vessels  and  organs 
concerned,  and  the  treatment  physical,  mental,  cardiac,  vascular,  renal 
and  metabolic  rest;  all  other  measures  are  mere  succedanea. 

Summary  of  Treatment 

I.  Cases  Showing  no  Symptomatology 

I.  Early  cases  (said  to  be  curable — Allbutt) 

a.  Rest  in  bed. 

b.  Diet  (see  below). 

c.  Sedatives  (see  below). 

(1)  Mental  therapy. 

(2)  Elimination  of  worry. 

(3)  Drugs. 

d.  Gradual  return  to  normal  activities  under  observation. 

2.  Cases  occurring  in  the  first  three  decades  and  any  case  for  purposes  of 
observation,  observing  restrictions  noted  on  page  382.  May  be  treated  as 
early  cases. 

3.  Later  cases 

a.  Avoid  pernicious  interference  and  the  establishment  of  introspection  in 
the  patient  by  too  frequent  observation. 

b.  Determine  cardiac  and  renal  efficiency. 

Instruct  the  patient  in  the  significance  of  his  disorder. 

Afford  reassurance  and  reexaminations  at  intervals  of  three  to  six 
months. 

c.  Avoid  additional  obligations. 

d.  Plead  for  more  frequent  holidays  and  diversions. 

e.  Diet.  Avoidance  of  excess  as  shown  by  overweight. 

II.  Cases  Showing  a  Symptomatology 

1.  Habits  of  Life ,  Rest 

Only  exceptionally  necessary  to  interrupt  business  activities. 

Avoid  taking  over  new  enterprises. 

Shorten  the  number  of  hours  at  his  business. 

Cultivate  the  habit  of  week-ends. 

Take  more  frequent  short  vacations  and  one  long  vacation  at  least  once 
a  year. 

Lie  down  in  the  middle  of  the  day  for  a  few  minutes’  sleep  or  relaxation. 
Rest  awhile  after  the  evening  meal. 

Spend  more  hours  in  bed  each  night. 

2.  Clothes  and  T emperature 

Keep  warm,  but  do  not  overload. 

Light  weight  woolen  or  silk  next  to  the  skin. 
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Avoid. exposure  to  the  sharp  cold  without  adequate  overclothing. 

Keep  even  temperature  in  office  and  home. 

Avoid  crowded  conveyances. 

Fresh  air  for  the  sleeping  room,  but  avoid  exposure  during  the  night  by 
wearing  woolen  night  clothes. 

3.  Baths 

Theoretically  warm  bath  (not  hot)  is  best  and  best  taken  at  night. 

A  lifetime  habit  of  cold  bathing,  if  the  reaction  is  good,  may  be  continued. 

4.  Exercise 

Previous  habits  must  be  considered. 

Reaction  to  exercise  must  be  studied. 

For  men  of  sedentary  habits  walking  or  not  too  strenuous  golf  or  horse¬ 
back-riding. 

More  active  forms  of  exercise  and  sport  for  those  who  are  accustomed 
to  them. 

Avoid  excessive  and  sudden  effort. 

Avoid  mental  excitement. 

5.  Diet 

Quantity  most  important. 

If  overweight,  restrict  foods  to  induce  a  gradual  loss  until  normal  weight 
is  approximated. 

Avoid  excessive  restrictions  in  those  who  lose  weight  slowly,  in  those  in 
whom  weakness  develops  or  an  impairment  of  digestion. 

6.  Proteins 

May  be  diminished  below  the  ordinary  intake  with  benefit. 

One  modest  helping  once  a  day  of  meat,  fowl  or  fish. 

Rule — 0.8  gm.  protein  per  kg.  of  body-weight,  allowance  being  made  in  the 
extremely  obese.  (Foster) 

Some  patients  are  more  comfortable  for  excluding  red  meats. 

When  renal  involvement  occurs  and  nitrogen  is  retained,  nitrogen  is  to  be 
sharply  restricted  in  the  diet  until  normal  figures  are  attained  in  the  blood. 

7.  Carbohydrates 

Should  be  so  restricted  as  to  maintain  normal  weight. 

If  blood  sugar  is  high  should  be  restricted. 

Occasionally  involvement  of  the  pancreas  induces  a  dietetic  consideration. 

8.  Fats. 

Restricted  only  in  case  of  overweight. 

9.  Salt 

Found  retained  in  the  blood  of  a  large  percentage  of  cases. 

Salt  commonly  ingested  far  beyond  physiological  needs. 

Under  all  circumstances  eliminate  salt  at  table,  but  allow  enough  in 
cooking  to  make  food  palatable. 

If  salt  is  retained  in  the  blood,  unsalted  butter  should  be  used,  no  salt 
meat  or  fish  allowed  or  soups  with  meat  stock. 

Much  more  rigid  restrictions,  that  is,  a  salt-free  diet  is  established 
by  some  who  believe  that  salt  plays  a  considerable  role  in  maintaining 
pressure. 

10.  Fluids 

Limit  fluids  to  IV2  to  2  quarts  a  day,  but  after  all  be  guided  by  thirst. 

See  also  summary  on  text-page. 
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11.  Heart 

Palpitation  or  discomfort  from  overaction. 

a.  Mild  sedatives,  for  example,  bromids,  gr.  xv  (1  gm.)  three  or  four  times 
a  day  for  three  or  four  days. 

b.  Luminal  gr.  ss  (0.03  gm.)  two  or  three  times  a  day  until  results  are 
obtained. 

12.  Cardiac  Inefficiency 

a.  Rest.  Complete  or  partial  depending  upon  seriousness  of  symptoms. 

b.  Restriction  of  diet. 

c.  Attention  to  the  bowels. 

d.  Mild  sedatives  in  the  excitable. 

e.  Hypnotics  for  insomnia  (see  above). 

f.  Venesection  in  the  plethoric  in  hypertensive  crises  12  to  16  ounces. — 
350-500  c.c. 

g.  Digitalis — moderate  dose,  for  example,  gr.  vi  (0.4  gm.)  for  four  or  five 
days.  Then  gr.  iss-iii  (0.1  to  0.2  gm.)  as  long  as  needed. 

h.  With  improvement — a  holiday  and  new  environment.  Work  resumed 
under  observation. 

13.  Insomnia 

a.  Trional  gr.  v  (0.33  gm.)  to  be  repeated  once  or  twice. 

b.  Adalin  gr.  v  (0.33  gm.). 

c.  Chloral  gr.  xv  (1  gm.). 

d.  Medinal  gr.  v  (0.33  gm.). 

e.  Veronal  gr.  v  (0.33  gm.). 

14.  Dyspnea  with  Acute  Onset 

a.  Cardiac  asthma. 

(1)  Morphin  gr.  Vs  to  (0.008  to  0.016  gm.). 

(2)  Rest  in  bed. 

(3)  Restricted  diet. 

(4)  Digitalis. 

b.  Dyspnea  of  acidosis. 

(1)  Bicarbonate  of  soda,  teaspoonful  doses,  5  grams  at  2  hour  intervals 
until  urine  is  alkaline.  Two  doses  should  alkalinize  a  normal  urine. 

c.  Uremic  dyspnea  (see  uremia). 

d.  Paroxysmal  dyspnea. 

(1)  Nitroglycerin  gr.  1/50  to  1/10  (0.0012  to  0.006  gm.)  under  the 
tongue  best  or  under  skin. 

(2)  Morphin  hypodermically  gr.  1/6  to  1/3  (0.01  to  0.02  gm.). 

15.  Pulmonary  Edema 

a.  Nitroglycerin  (same  as  above), 

b.  Venesection  of  about  a  pint  of  blood  from  plethoric  individuals. 

c.  Strophanthin  if  patient  has  not  had  digitalis,  V2  mg.  (gr.  1/120)  in 
muscle  or  into  vein. 

d.  Digitoxin  iy2  mg.  (gr.  1/40)  into  vein  (see  text). 

e.  Digitalis  gr.  v  to  vii  into  vein  (0.33  to  0.5  gm.). 

f.  Atropin  sulphate  gr.  1/50  to  1/33  (0.0012  to  0.0018  gm.)  into  muscle 
or  vein. 

g.  Cupping  (see  text). 

h.  Morphin  sulphate  gr.  y8  to  %,  (0.008  to  0.016  gm.). 

16.  Pulmonary  Infarct 

a.  Morphin  gr.  y8  to  %  (0.008  to  0.016)  (see  text). 
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17.  Angina  Pectoris — Cardiac  Pain 

a.  Rest  in  bed,  or  couch  or  easy  chair  for  two,  three  or  more  weeks  or  until 
attacks,  that  come  on  even  at  rest,  disappear. 

b.  Mild  sedatives — bromids  gr.  xv  (1  gm.)  three  or  four  times  a  day  for 
a  few  days.  Then  replace  gradually  by  luminal  gr.  ss  (0.033  gm.). 

c.  Mental  rest.  Avoidance  of  excitement,  worry,  business  details,  etc. 

d.  Insomnia.  Bromids  and  luminal.  Trional  gr.  v,  x  or  xv  (0.33  to  0.6 
to  1  gm.)  or  2  gr.  every  two  hours  during  day.  Chloralamid  gr.  xxx 
(2  gm.).  Do  not  use  a  hot  menstruum.  Adalin  gr.  v  (0.33  gm.).  Medi- 
nal  or  veronal  gr.  v  to  viiss  (0.33  to  0.5  gm.).  In  rebellious  cases  chloral 
hydrate  gr.  x  to  xv  (0.66  to  0.1  gm.). 

When  pain  is  present,  morphin  gr.  Ys  to  *4  (0.008  to  0.016  gm.). 
Avoid  latter  in  nagging  type  in  women. 

e.  Diet — light. 

f.  Bowels — mild  cathartics  or  enema. 

g.  Digitalis  (see  text). 

h.  After  rest  period  of  three  to  six  weeks  allow  patient  about  under  ob¬ 
servation.  First  on  a  level,  then  on  incline  (see  text). 

18.  Treatment  of  Acute  Type  of  Angina 

Patient  should  be  instructed  how  to  treat  himself  in  emergency. 

a.  Nitrites. 

(1)  Amyl  nitrite  “pearls”  M.  iii  to  v  crushed  in  handkerchief,  napkin 
or  towel  and  inhaled.  Effect — immediate. 

b.  Nitroglycerin  gr.  1/100  to  1/25  as  spirits  of  glonoin  in  tablet  form 
under  the  tongue  to  be  absorbed  there.  Almost  as  prompt  as  amyl 
nitrite. 

c.  Sodium  nitrite  gr.  i  to  ii  (0.06  to  0.12  gm.)  every  two  or  three  hours, 

a.  Erythrol  tetranitrate  gr.  Yi  to  gr.  i  (0.015  to  0.06  gm.)  every  two  or 

four  hours.  The  last  two  when  the  attacks  are  nagging  and  frequent. 

e.  Morphin.  When  the  nitrites  fail,  gr.  ^4  to  Yz  (0.015  to  0.02  gm.).  Re¬ 
peat  one-half  the  dose  in  fifteen  minutes  if  necessary. 

f.  Atropin.  Combine  with  morphin  in  doses  of  gr.  1/100  to  1/150  (0.0006 
to  0.00045  gm.).  Lessens  the  danger  of  cardiac  inhibition  through  the 
vagus. 

g.  Chloroform.  If  nitrites  fail  and  morphin  not  at  hand,  inhaled.  Best 
self-administered.  Use  wide-mouth  bottle  containing  moistened  sponge. 
Bottle  drops  from  hand  as  patient  becomes  drowsy. 

h.  Chloral.  May  relieve  long  attacks  or  prevent  recurrence  (Mackenzie), 
gr.  x  to  xv  (0.66  to  1  gm.)  at  night  or  gr.  v  (0.33  gm.)  four  times  a  day. 

i.  Oxygen.  Inhaled.  Said  to  afford  some  relief. 

19.  Lesser  Attacks — Angina  Minor 

a.  Hot  drinks. 

b.  Water. 

c.  Soda  bicarb.  5i  (4  gm.)  to  glass  of  water. 

d.  Simple  carminatives  such  as  spirits  of  peppermint  five  or  six  drops  with 
bicarbonate. 

e.  A  little  whisky  or  brandy  in  hot  water. 

f.  Mustard  plaster  or  leaf  or  hot  fomentations  to  the  precordium. 

20.  Circulatory  Collapse 

a.  Strophanthin  %  mg.  (gr.  1/240)  into  muscle  or  vein. 

b.  Digitalis  gr.  iii  to  v  (0.2  to  0.33  gm.)  into  the  vein  or  into  the  muscle. 

c.  Camphor  in  oil  gr.  v  (0.33  gm.)  into  muscle — less  value. 
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d.  Caffein,  double  salt  of  caffein  and  sodium  benzoate  or  salicylate  gr.  v 
to  viiss  (0.33  to  0.5  gm.)  less  valuable  than  digitalis  bodies. 

e.  Aromatic  spirits  of  ammonia  3i  (4  c.c.)  in  water  by  mouth. 

f.  Stronger  water  of  ammonia  cautiously  inhaled. 

21.  General  Treatment  of  Angina 

The  same  as  that  laid  down  for  essential  hypertensions  with  added  pre¬ 
caution. 

a.  Avoid  excitement. 

b.  Avoid  worry. 

c.  Avoid  hurrying. 

d.  Avoid  excessive  physical  or  mental  effort. 

e.  Avoid  taking  inclines. 

f.  Avoid  walking  in  face  of  wind,  especially  cold  wind. 

g.  Avoid  cold  air  and  chilling  of  skin. 

h.  Insist  on  warm  outer  garments  even  on  brief  exposure  to  cold  air. 

i.  When  allowed  to  work,  insist  on  shorter  hours,  more  rest  and  more 
vacations. 

j.  Insomnia. 

(1)  Treat  with  bromids,  luminal,  trional,  adalin  in  the  smallest  doses 
effectual  (see  text). 

k.  Diet  that  of  hyperpietics. 

(1)  Suspect  carbohydrates  if  there  is  much  flatulency. 

(2)  Alcohol,  tea,  coffee,  and  tobacco  are  better  eliminated  or  the  effects 
carefully  studied. 

(3)  Avoid  large  meals,  especially  at  the  end  of  the  day. 

l.  Infection. 

(1)  Search  for  foci. 

(2)  Eliminate  where  possible. 

(3)  Use  vaccine  in  suitable  cases. 

m.  Gastro-intestinal  disturbances  (see  text). 

(1)  Relief  should  be  prompt. 

(2)  Carminatives  to  expel  the  gas,  that  is,  spirits  of  peppermint  with  or 
without  bicarbonate  of  soda,  6  drops  of  peppermint,  1  dr.  of  soda 
(4  gm.) — preferably  hot  water. 

(3)  Hoffman’s  anodyne. 

(4)  Spirits  of  chloroform. 

(5)  Compound  spirits  of  lavender. 

(6)  Aromatic  spirits  of  ammonia  in  5i  (4  gm.)  doses  or  in  combination, 
in  water. 

(7)  Bromids  gr.  xv  to  xxx  (1  to  2  gm.)  as  sedatives. 

n.  Constipation. 

(1)  Regulate  food. 

(2)  Furnish  roughage. 

(3)  Use  mineral  oil. 

(4)  Agar. 

(5)  Bran. 

(6)  Figs. 

(7)  Prunes. 

(8)  Grapes. 

(9)  Dates.  All  helpful. 

(10)  Use  mild  drugs — cascara,  aloin,  compound  licorice  powder. 

(11)  Avoid  straining  at  stool. 
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(12)  Exercise.  Walking  on  a  level,  later  slight  inclines. 

(13)  Never  disregard  discomfort. 

o.  Drugs  for  continued  use. 

For  decompensation  small  doses  of  digitalis  grs.  iss-iii  (0.1  to  0.2  gm.) 
a  day.  Watch  for  any  increasing  pain  under  digitalis. 

p.  Atropin. 

To  prevent  inhibitive  shock  gr.  1/200  to  1/100  (0.0003  to  0.0006  gm.) 
every  four  hours. 

q.  Supprarenal  extract. 

(1)  For  nagging  pains  (see  text). 

(2)  Arsenic. 

(3)  Inhalation  of  oxygen. 

(4)  High  frequency  current.  Are  all  advised  (see  text). 

22.  Coronary  Thrombosis  and  Embolism 

a.  Rest. 

b.  Morphin  gr.  hypodermically  (0.016  gm.). 

23.  Decompensation 

Met  by  strophanthin  *4  mg.  (gr.  1/120),  of  the  crystalline  product  into  vein 
or  muscle  followed  by  digitalis  gr.  vi  to  x  a  day  (0.4  to  0.66  gm.)  for  three 
days. 

24.  High  Blood-Pressure  Stasis 

a.  Rest. 

b.  Restrict  food  and  fluid. 

c.  Venesection,  especially  if  there  be  a  hypertensive  crisis,  300  to  900  c.c. 
(10  to  30  ounces)  (see  text). 

d.  Digitalis. 

The  text  should  be  carefully  read  on  this  subject  (see  page  406) 

25.  Auricular  Fibrillation 

a.  Rest. 

b.  Morphin  for  sleep  hypodermically  gr.  y  (0.015  gm.). 

c.  Diet.  Strict  Karell  of  800  c.c.  (28  ounces)  for  the  first  three  or  four 
days  followed  by  a  dry  diet. 

d.  Digitalis.  Consult  text  carefully. 

26.  Diuresis 

a.  Theocin  gr.  v  (0.33  gm.)  three  times  a  day  for  three  doses. 

b.  Diuretin  gr.  viiss  (0.5  gm.)  three  times  a  day  for  two  or  three  days. 

27.  Cardiac  Failure  with  Edema 

a.  Rest  in  the  most  comfortable  position. 

b.  For  insomnia. 

(1)  Bromids. 

(2)  Adalin. 

(3)  Trional. 

(4)  Chloralamid  in  above  doses. 

(5)  In  the  urgent  cases,  morphin  sulphate  hypodermically  gr.  y 
(0.015  gm.).  Repeat  with  one-half  the  dose  if  necessary. 

c.  Diet. 

(1)  Karell  the  best  ;  800  c.c.  of  milk  in  200  c.c.  (7  to  8  ounces)  quan¬ 
tities. 

(2)  Add  no  more  fluid  than  relieves  an  urgent  thirst. 

(3)  If  other  food  is  given  the  diet  should  be  dry  and  salt-free. 
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d.  Digitalis. 

(See  Auricular  Fibrillation;  also  text.) 

28.  Tardy  Diuresis 

(See  above  and  see  text.) 

29.  Edema 

(Southey  tubes,  scarification,  and  see  text.) 

30.  Hydrothorax 
Thoracentesis  (see  text).- 

31.  Hydropericardium 
(See  text.) 

32.  Ascites 
(See  text.) 

33.  Paroxysmal  Tachycardia 

a.  Pressure  on  the  vagus. 

b.  Ocular  pressure. 

c.  Simple  maneuvers  stimulating  the  vagus  (see  text). 

d.  Drugs.  Digitalis  group  (see  text). 

e.  Diet.  Simple  and  designed  to  lessen  flatulency. 

34.  Premature  Systoles 

a.  Rest. 

b.  Sedatives. 

(1)  Bromids. 

(2)  Luminal  gr.  ss  (0.03  gm.)  t.i.d. 

c.  Elimination  of  tobacco,  tea,  coffee  and  alcohol. 

d.  Nitrites  have  been  advised  by  Mackenzie. 

35.  Vascular  Accidents 

(See  Angina  Pectoris,  Coronary  Thrombosis  or  Infarct) 

36.  Cerebral  Accidents — premonitory  symptoms 

a.  Rest. 

b.  Avoidance  of  business  and  sources  of  worry. 

37.  Transient  Paralysis 

a.  Rest  in  bed. 

b.  Saline  cathartics. 

c.  Restrict  diet. 

d.  Restrict  fluid. 

e.  Sedatives. 

Bromids  gr.  xv  (i  gm.)  three  or  four  times  a  day. 

f.  Restlessness  and  insomnia. 

Morphin  sulphate  hypodermically  gr.  Vs  to  14  (0.008  to  0.015  gm.). 

g.  Restlessness  and  insomnia  with  increased  hypertension. 

(1)  Chloralhydrate  gr.  v  (0.33  gm.)  with  or  without  bromids  every 
four  to  six  hours. 

(2)  Nitroglycerin  gr.  1/100  to  1/50  (0.0006  to  0.0012  gm.). 

(3)  Erythrol  tetranitrate  gr.  ^  (0.03  gm.)  every  three  hours. 

(4)  Sodium  nitrite  gr.  2  to  3  (0.12  to  0.2  gm.)  every  four  hours. 

(5)  Phlebotomy — 12  to  16  ounces,  350  to  500  c.c. 

38.  Severe  Apoplexies 

a.  Rest. 

b.  No  food  in  the  early  hours  or  days  of  unconsciousness. 

c.  Water  by  mouth  if  swallowed;  if  not,  by  bowel,  for  example,  a  Murphy 
drip  or  small  injections. 
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d.  Care  of  mouth,  teeth,  tongue,  pharynx,  nose  with  mild  antiseptics  on 
swabs  or  sprays. 

e.  Bowels.  Enemata  or  irrigations. 

f.  Restlessness.  Morphin  sulphate  hypodermically. 

g.  Excessive  hyperpiesia.  Nitroglycerin  or  other  nitrites  (see  above). 

h.  Phlebotomy  in  the  plethoric  cases. 

i.  Convulsions. 

(1)  Morphin  sulphate  gr.  (0.008  gm.).  Repeat  with  one-half  the 
dose  shortly  if  necessary. 

(2)  Lumbar  puncture.  Should  be  done  slowly  until  pressure  of  fluid 
is  materially  decreased. 

j.  Later  feeding.  Non-stimulating  food  at  first  in  small  quantities  (see 

text). 

k.  Prevent  contraction  of  muscles. 

39.  Mesenteric  Thrombosis 

a.  Acute  case — surgery. 

b.  Intermittent  claudication. 

(1)  Morphin  hypodermically. 

(2)  Nitrites — less  helpful. 

(3)  Hot  cloths  to  abdomen  between  the  attacks. 

(4)  Avoid  drastic  cathartics,  warm  enemata — not  hot. 

40.  Thrombosis  of  Peripheral  vessels — chiefly  in  the  extremities 

a.  Elevate  the  part. 

b.  Keep  warm. 

c.  If  gangrene  appears,  hot,  dry  air. 

d.  After  demarcation,  amputation  or  excision. 

41.  Intermittent  Claudication 

a.  Warmth. 

b.  Gentle  massage. 

42.  Hemorrhages — of  the  brain  (see  text) 

43.  Epistaxis 

a.  Moderate  hemorrhage,  let  alone. 

b.  Severe  hemorrhage  plug  the  nostrils  (see  text). 

c.  Hemostatic  tissue  extracts  applied  on  tampon. 

d.  For  restlessness  and  alarm.  Morphin  hypodermically. 

44.  Hemorrhages — rarely  require  interference 

45.  Anemia  (see  text) 

46.  Nephritis 

a.  Determine  renal  functions. 

b.  If  uric  acid  is  retained,  restrict  the  purins  (see  text). 

c.  If  nitrogen  is  retained,  restrict  the  proteins. 

d.  When  salt  content  of  the  blood  is  increased,  restrict  the  salt. 

e.  When  blood  sugar  is  increased,  and  especially  in  the  overstout,  restrict 
carbohydrates. 

f.  If  loss  of  appetite  and  strength  ensue  disregard  theory  and  arrange 
dietary  more  to  the  patient’s  liking. 

g.  Restrict  fluids. 

47.  Renal  Decompensation 

a.  Rest  in  bed. 

b.  Diet  restricted  as  above. 

c.  Sedatives  for  sleep  and  relaxation. 

d.  Digitalis. 
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48.  Uremia 

a.  Rest  and  quiet  vigorously  maintained. 

b.  Low  nitrogen  diet  and  if  much  retention,  diet  fairly  free  from  nitrogen. 

c.  Water  in  moderate  amounts. 

d.  In  patients  with  dry  tissues  and  who  are  vomiting  use  the  bowel  by 
the  Murphy  drip  or  hypodermoclysis. 

e.  In  diarrheal  cases  hypodermoclysis  or  infusions  of  normal  salt  solution. 

f.  Sedatives. 

Bromids  gr.  xv  to  xxx  (1  to  2  gm.)  four  times  a  day. 

g.  Marked  restlessness  and  sleeplessness. 

Chloral  gr.  v  (0.33  gm.)  every  six  or  every  four  hours.  Chloral  and 
bromids  may  be  combined. 

h.  Cathartics.  Eor  author’s  views  see  text. 

i.  Diaphoresis.  Eor  author’s  views  see  text. 

j.  Hot  packs.  Pilocarpin. 

k.  Diuresis. 

(1)  Digitalis  (see  cardiac  decompensation  and  see  text). 

(2)  Theocin  gr.  iss  to  v  (0.1  to  0.33  gm.)  three  times  one  day. 

(3)  Diuretin  gr.  v  to  viiss  (0.33  to  0.5  gm.)  three  times  a  day.  Not 
wise  to  continue  longer  than  two  days. 

(4)  Caffein  gr.  v  of  the  double  salts  (0.33  gm.)  of  sodium  benzoate  or 
salicylates  three  times  a  day  for  two  or  three  days. 

l.  Venesection. 

(1)  400  to  800  c.c.  (13  to  26  ounces). 

(2)  Fluid  replaced  by  mouth  or  bowel  or  hypodermocylsis  or  normal 
saline  into  vein. 

(3)  If  patient  is  anemic  replace  blood  withdrawn  by  transfusion. 

(4)  Lumbar  puncture  with  twitching  and  convulsions. 

m.  Convulsions. 

(1)  Venesection. 

(2)  Lumbar  puncture. 

(3)  Morphin  sulphate  hypodermically  gr.  ^  to  %  (0.015  to  0.20  gm.). 

(4)  During  convulsions — chloroform  (some  prefer  ether)  until  seizure 
ceases.  Follow  by  morphin  as  above. 

n.  Headaches. 

(1)  Brisk  cathartic. 

(2)  Hot  pack. 

(3)  Phenacetin. 

(4)  Aspirin. 

(5)  Some  have  advised  trional  and  veronal. 

(6)  In  more  severe  types  morphin. 

o.  Restlessness  and  sleeplessness. 

Morphin  gr.  %  to  14  (0.008  to  0.015  gm.). 

p.  Suppression  of  urine. 

(1)  Heat  to  lumbar  region. 

(2)  Cups — wet  or  dry. 

(3)  Diet- 

Fluid  restricted,  but  not  cut  out. 

Karell  diet — 800  c.c.  of  milk. 

Vigorous  cathartics  with  Epsom  salts  or  compound  jalap  powder. 

q.  Diaphoresis. 

r.  Venesection. 
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TREATMENT  OF  SYPHILITIC  AORTITIS  AND  AORTIC  ANEURYSM 

Thomas  McCrae 

SYPHILITIC  AORTITIS 

The  Treponema  pallidum  frequently  settles  in  the  aorta  with  variable 
resulting  changes.  In  some  cases  there  is  an  acute  aortitis,  in  others  a 
chronic  aortitis  (dilatation  of  the  aorta)  which  results  from  a  previous 
acute  process  or  comes  on  gradually  without  any  acute  features.  The 
process  affects  particularly  the  middle  coat  of  the  aorta  with  small  round 
cell  infiltration,  especially  around  the  vasa  vasorum.  It  may  he  diffuse 
or  most  evident  in  slightly  raised  areas  with  a  yellow  tinge.  The  first 
part  of  the  arch  is  especially  likely  to  be  affected  and  this  often  means 
involvement  of  the  aortic  valves  and  the  orifices  of  the  coronary  arteries. 
Syphilitic  aortitis  occurs  with  acute  features  most  often  in  young  adults 
and  not  infrequently  within  a  short  interval  after  the  primary  infection. 

Clinical  Features. — Pain  is  the  most  common  symptom  and  is  usually 
referred  to  the  upper  part  of  the  sternum.  It  may  radiate  to  either  arm 
but  rarely  has  the  severity  of  angina  pectoris.  Not  infrequently  it  occurs 
in  paroxysms  sometimes  brought  on  by  effort.  There  may  be  a  sense 
of  thoracic  oppression  and  dyspnea.  If  the  enlargement  of  the  aorta  is 
marked  symptoms  due  to  pressure,  such  as  cough,  may  be  present.  As 
disease  of  the  aortic  orifice  and  myocarditis  frequently  occur  with  it, 
the  symptoms  of  these  may  predominate.  The  marked  pulsation  in  the 
neck  is  a  striking  sign  of  the  condition,  especially  in  the  suprasternal 
notch  where  the  aorta  may  be  seen  and  felt.  There  may  be  visible  pulsa¬ 
tion  in  one  or  all  of  the  upper  two  interspaces  on  both  sides.  There  is 
dulness  over  the  manubrium  and  to  the  right  or  left  or  both  sides  of  the 
sternum  in  the  first  two  interspaces.  The  second  aortic  sound,  if  present, 
may  have  a  musical  bell-like  quality.  The  X-ray  examination  gives  a 
very  characteristic  picture. 

Treatment. — It  is  important  to  recognize  that  treatment  evidently  has 
two  objects:  (1)  to  kill  the  spirochetes,  and  (2)  to  limit  the  damage 
done  to  the  aorta  and  restore  it  as  far  as  possible  to  its  previous  condition. 
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As  regards  the  destruction  of  all  spirochetes  we  can  say  very  little — we 
hope  it  may  be  possible.  The  complete  restoration  of  the  aorta  is  impos¬ 
sible  but  if  the  damage  is  not  too  great  and  further  progress  is  stopped, 
much  is  accomplished.  Early  recognition  and  proper  treatment  should 
reduce  the  number  of  aneurysms.  In  general,  treatment  is  palliative 
but  not  completely  curative. 

Acute  Syphilitic  Aortitis. — Early  recognition  is  important  if  any¬ 
thing  useful  is  to  be  done.  The  condition  occurs  especially  in  young 
adults  and  often  within  a  year  or  two  of  the  primary  infection.  Pain 
is  a  prominent  symptom  and  the  signs  are  usually  clear.  Active  treat¬ 
ment  is  important  as  the  aortic  valves  and  the  orifices  of  the  coronary 
arteries  are  usually  involved  in  the  process,  and  first  place  should  be 
given  to  mercury  which  should  be  pushed  vigorously.  The  best  method 
is  by  inunction,  beginning  with  2  gm.  (gr.  xxx)  of  mercurial  ointment 
daily  and  doubling  the  amount  in  a  few  days.  It  is  wise  to  give  a  course 
of  thirty  inunctions.  At  the  same  time  potasssium  iodid  should  be  given 
persistently,  beginning  with  2  gm.  (gr.  xxx)  a  day.  This  may  be  in¬ 
creased,  but  massive  doses  are  usually  not  advisable  and  a  maximum 
dose  of  4  gm.  (gr.  lx)  a  day  is  generally  sufficient.  This  should  be  kept 
up  for  a  month,  after  which  the  dose  can  be  reduced,  but  it  is  wise  to 
give  1  gm.  (gr.  xv)  daily,  with  short  intermissions  of  a  few  days,  indefi¬ 
nitely. 

The  question  as  to  the  wisdom  of  giving  some  arsphenamin  prepara¬ 
tion  has  to  be  decided  for  each  patient.  It  should  always  be  given  cau¬ 
tiously  and  signs  of  severe  myocardial  disease  usually  contra-indicate 
its  use,  which  has  some  danger  of  harm.  A  dose  of  0.2  gm.  of  neo- 
arsphenamin  is  safe,  as  a  rule,  and  if  it  does  not  cause  any  disturbance, 
should  be  repeated  every  five  to  seven  days  for  four  doses.  This  should 
be  followed  by  another  course  of  mercury  as  before  and  after  this  the 
course  of  neo-arsphenamin  is  repeated.  The  decision  as  to  subsequent 
administration  of  mercury  and  arsenic  should  be  decided  by  the  general 
rules  of  treatment  in  syphilis.  The  general  condition  of  the  patient 
should  be  considered  and  the  treatment  modified  if  necessary.  Disturbance 
from  mercury  or  arsenic  should  lead  to  the  reduction  of  the  dosage  of 
the  former  and  the  stopping  of  the  latter. 

General  Measures. — The  patient  should  be  at  absolute  rest  in  bed  in 
the  position  in  which  he  is  most  comfortable.  The  diet  should  be  of 
liquids  and  soft  foods  at  first,  with  the  amount  of  fluids  not  over  1,500  c.c. 
in  the  twenty-four  hours.  The  bowels  are  to  be  kept  freely  open,  for 
which  cascara,  senna,  mineral  oil  and  salines  can  be  used  as  proves  best. 

Symptomatic  Treatment. — The  pain  is  sometimes  severe  and  seda¬ 
tives  are  often  required.  Codein  may  be  given  by  mouth  in  doses  of 
0.016  gm.  to  0.06  gm.  (gr.  %  to  gr.  i)  or  morphin  sulphate  0.016  gm. 
(gr.  %)  hypodermically  if  the  codein  is  not  sufficient.  Heat  or  counter- 
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irritation  over  the  upper  sternal  region  is  sometimes  useful.  If  there 
are  signs  of  pressure,  as  in  aneurysm,  venesection  is  helpful,  from  300 
to  500  c.c.  being  withdrawn.  The  iodid  usually  has  a  marked  influence 
on  the  pain. 

Chronic  Aortitis. — This  is  not  always  syphilitic  hut  if  proved  or 
strongly  suspected  of  being  so,  the  treatment  should  be  practically  the 
same  as  in  the  acute  form. 


AORTIC  ANEURYSM 

The  problem  of  aortic  aneurysm  is  almost  always  that  of  syphilitic 
infection  which  has  resulted  in  serious  damage  to  the  vessel.  The  clinical 
features  are  influenced  by  the  situation  and  size  of  the  aneurysm  for  they 
are  due  largely  to  the  effects  of  pressure.  The  most  important  symptom 
is  pain  which  is  rarely  absent.  Its  character  and  occurrence  vary  hut  it 
is  often  severe,  especially  if  the  vertebrae  are  being  eroded.  Anginal 
attacks  may  occur.  Sometimes  the  pain  is  persistent  and  severe.  Dyspnea 
and  cough  are  frequent,  due  usually  to  pressure  on  the  air  passages ;  the 
cough  may  he  paroxysmal  and  if  due  to  or  associated  with  recurrent 
laryngeal  nerve  paralysis  has  the  so-called  goose  or  brassy  quality.  Diffi¬ 
culty  in  swallowing  is  due  to  pressure  on  the  esophagus.  Hemorrhage 
may  occur  externally  when  the  aneurysm  “points.”  Occasionally  there  is 
bleeding  into  the  air  passages  over  considerable  periods  of  time. 

The  physical  signs  may  he  classified  as:  (1)  those  made  out  by  the 
ordinary  methods  of  examination,  and  (2)  pressure  signs. 

On  inspection  there  may  he  a  visible  impulse  in  one  or  more  inter¬ 
spaces  or  a  diffuse  visible  heave,  especially  of  the  upper  sternum.  In 
some  cases  there  is  a  prominence  due  to  the  aneurysm  eroding  the  chest 
wall.  On  palpation  an  impulse,  a  shock,  usually  diastolic,  or  a  thrill  may 
he  felt.  On  percussion  dulness  is  obtained  if  the  aneurysm  is  sufficiently 
near  the  surface  to  influence  the  note.  Auscultation  gives  little  informa¬ 
tion  of  value. 

Pressure  Signs. — These  are  best  classified  by  the  structures  affected. 

Nervous  System. — Paralysis  of  the  recurrent  laryngeal  nerve  is  com¬ 
mon,  causing  a  husky  voice  and  characteristic  cough.  In  some  cases 
pressure  on  the  sympathetic  causes  inequality  of  the  pupils  (in  some  cases 
due  to  interference  with  the  blood  supply  by  one  carotid)  or  flushing  of 
one  side  of  the  face. 

Respiratory  System* . — Tracheal  tugging  is  fairly  common.  Pressure 
on  the  trachea  may  cause  severe  stridor  and  dyspnea.  The  signs  due  to 
pressure  on  the  bronchi  and  lungs  vary  greatly,  depending  on  the  situa¬ 
tion  and  size  of  the  aneurysm.  The  striking  point  is  the  difference  in  the 
signs  on  the  two  sides  of  the  thorax. 
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Circulatory  System. — The  heart  may  be  displaced.  There  may  be 
marked  disturbance  in  the  blood  flow  to  certain  arteries,  giving  a  decreased 
or  delayed  pulse  with  lower  blood-pressure,  or  in  some  cases  stopping  the 
pulse  wave  entirely.  Obstruction  to  the  venous  return  causes  dilatation 
of  the  veins  of  the  head  and  neck,  arms  or  thorax.  With  this  there  may 
be  clubbing  of  the  fingers. 

Esophagus. — It  is  not  wise  to  prove  the  occurrence  of  obstruction. 

Bones. — The  ribs  may  be  eroded  with  a  resulting  visible  tumor.  With 
erosion  of  the  vertebrae  there  is  pain  of  maximum  severity. 

Treatment. — Before  deciding  as  to  the  treatment  of  a  patient  with 
aortic  aneurysm,  the  problem  of  the  patient  and  the  exact  character  of 
the  aneurysm  should  be  studied  thoroughly.  Is  the  aneurysm  of  a  form 
which  can  permit  of  complete  healing  by  clot  formation  ?  Evidently  this 
is  possible  only  in  comparatively  small  sacculated  aneurysms  and  is  out  of 
the  question  in  those  cases  which  involve  a  considerable  portion  of  the 
aortic  wall.  We  can  hope  for  cure  in  a  very  limited  number;  for  the 
majority  palliative  treatment  is  the  best  possible.  The  patient  should  be 
studied  so  that  danger  of  injuring  him  by  too  drastic  treatment  is  avoided. 
It  is  not  rare  to  see  patients  in  whom  much  harm  has  been  done  by  too 
vigorous  treatment. 

If  the  aneurysm  is  small,  apparently  sacculated  and  the  patient’s 
condition  is  such  as  to  justify  it,  an  attempt  at  complete  obliteration  of 
the  sac  is  worth  a  trial,  but  this  demands  so  much  on  the  part  of  the  patient 
that  few  have  the  resolution  to  continue  with  it.  The  strict  measures 
suggested  by  Tufnell  offer  the  best  chance  for  obliteration  of  the  sac. 
The  few  patients  known  to  the  writer  in  whom  complete  obliteration 
of  the  sac  occurred  (proved  by  autopsy  after  death  from  another  disease) 
followed  a  rigid  course.  The  principal  points  in  this  regime  are : 

Rest. — This  has  to  be  absolute,  the  patient  not  being  allowed  to  do 
anything  for  himself.  He  has  to  lie  absolutely  quiet.  So  far  as  possible 
mental  rest  should  be  added  to  that  of  the  body. 

Diet. — The  dietary  advised  by  Tufnell  contained  10  ounces  of  solid 
and  8  ounces  of  fluid.  Difficulty  comes  particularly  with  the  amount  of 
fluid  and  it  is  rarely  possible  to  keep  to  this  small  amount.  But  the 
closest  possible  approximation  to  it  must  be  regarded  as  advisable.  The 
amount  should  be  reduced  gradually  until  the  minimum  possible  for  the 
patient  is  found.  As  much  variety  as  possible  in  the  food  given  is  advis¬ 
able,  and  milk-toast,  cereals,  soft  cooked  vegetables  and  stewed  fruits 
may  be  given. 

Bowels. — These  should  be  kept  freely  open  so  that  straining  is  avoided, 
but  with  the  restricted  fluid  intake  this  may  be  difficult.  It  is  usually 
best  to  give  differently  acting  laxatives.  Mineral  oil  is  useful  in  full 
doses  with  cascara  or  senna.  The  use  of  salines  is  advisable  and  in  fact 
was  an  important  part  of  the  rigid  Tufnell  treatment  as  it  drained  away 
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fluid.  A  full  dose  of  Epsom  salts  every  second  day  is  advisable.  It  is 
hard  on  the  patient  perhaps  but,  this  is  not  an  easy  treatment  and  the 
patient  must  be  prepared  for  it. 

Medicine. — Potassium  or  sodium  iodid  should  be  given  for  a  long 
period.  The  dose  need  not  be  large,  beginning  with  0.3  gm.  (gr.  v»)  three 
times  a  day  and  increasing  gradually  to  double  this  amount.  It  is  doubt¬ 
ful  if  anything  is  gained  by  larger  doses.  Sedatives  may  be  required  for 
the  relief  of  discomfort  or  pain.  For  the  former  sodium  bromid  may  be 
employed  in  the  usual  dosage,  1  gm.  (gr.  xv).  For  pain  small  doses  of 
codein ,  such  as  0.016  to  0.032  gm.  (gr.  %  to  %),  may  be  given.  Some 
patients  do  well  on  small  doses  of  opium.  For  severe  pain  morphin, 
0.016  to  0.032  gm.  (gr.  %  to  %)  should  be  given  hypodermically.  The 
specific  treatment  should  be  given  as  described  later. 

The  duration  of  this  rigid  treatment  must  depend  on  the  results. 
A  minimum  of  six  weeks  is  desirable.  If  at  the  end  of  this  time  there 
are  no  signs  of  improvement  it  is  not  likely  that  a  longer  course  will  be 
useful  but  if  there  is  decided  decrease  in  expansion  longer  time  should  be 
given,  say  up  to  three  months. 


THORACIC  ANEURYSM 

Treatment. — For  the  vast  majority  of  patients  with  thoracic  aneurysm 
the  best  we  can  hope  to  accomplish  is  to  prolong  life  and  reduce  suffering. 
In  doing  this  there  are  certain  measures  which  are  of  general  application. 

Rest. — This  should  be  suited  to  the  patient  but  usually  a  period  of 
fairly  rigid  rest  is  advisable  at  first.  This  need  not  be  absolute  and  the 
patient  may  be  allowed  up  to  void  and  defecate.  He  may  be  propped 
up  in  bed  if  this  gives  comfort  and  after  a  time  allowed  in  a  chair.  After 
some  weeks  he  may  be  permitted  to  increase  his  activities  very  gradually. 

Diet. — In  general  this  should  be  kept  down  to  a  reasonable  minimum 
and  in  the  majority  of  patients  a  loss  in  weight  is  an  advantage.  Some 
patients  do  well  on  milk  diet  which  may  be  given  for  periods  of  a  week 
at  intervals.  The  amount  of  fluid  should  be  restricted  to  about  1,000  c.c. 
per  diem,  and  the  solid  food  should  be  simple  in  character. 

Bowels. — These  should  be  kept  freely  open  by  the  use  of  mineral  oil, 
cascara,  senna  or  phenolphthalein,  with  salines  when  required.  Enemata 
are  to  be  used  if  necessary. 

Medicine. — The  same  treatment  as  regards  iodid  and  sedatives  should 
be  carried  out  as  already  mentioned.  The  question  of  specific  treatment 
always  arises.  In  general  it  should  be  given,  but  always  cautiously, 
remembering  that  the  best  results  for  each  patient  should  guide  us.  It  is 
well  to  begin  with  mercury  by  inunction,  using  2  gm.  (3  ss)  of  the  oint¬ 
ment  daily.  If  the  general  condition  suffers  or  there  is  renal  irritation 
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this  should  be  reduced  or  stopped.  The  writer’s  opinion  is  against  the 
routine  use  of  arsphenamin.  If  one  of  these  preparations  is  to  be  given 
neo-arsphenamin  is  advisable,  and  the  first  dose  should  be  0.1  gm.  If  this 
is  well  tolerated  the  next  dose  may  be  0.2  gm.  but  this  should  rarely  be 
exceeded.  Further  dosage  must  be  decided  by  the  results.  If  no  ill 
effects  follow,  regular  alternating  courses  of  mercury  and  neo-arsphenamin 
may  be  given. 

Vasodilators. — In  some  cases  these  seem  to  be  useful,  sodium  nitrite 
(0.03  to  0.06  gm.,  gr.  %  to  1)  usually  being  the  best.  In  some  cases*  the 
more  rapid  effect  of  nitroglycerin  may  be  useful  for  attacks  of  pain.1  The 
value  of  vasodilators  is  sometimes  seen  in  patients  with  low  blood  pres¬ 
sure.  If  the  pressure  is  high  the  giving  of  the  tincture  of  veratrum 
viride  X\[  iv  to  viii  (0.25  to  0.5  c.c.)  is  sometimes  of  value. 

Sedatives. — These  are  usually  required  and  while  the  main  effect  of 
iodid  is  relief  of  pain,  other  drugs  may  be  required.  Codein  and  morphin 
are  the  most  useful  drugs  and  should  be  given  freely.  .  The  dosage  has  to 
vary  with  the  patient  and  in  some  patients  with  eroding  aneurysms  enor¬ 
mous  amounts  of  morphin  may  be  required. 

Symptomatic. — The  relief  of  pain  has  been  mentioned.  Patients 
sometimes  come  under  observation  with  extreme  distress  and  dyspnea.  In 
these  cases  one  remedy  is  of  the  greatest  use — venesection.  There  should 
not  be  any  hesitation  in  doing  it,  the  quantity  of  blood  withdrawn  being 
decided  by  the  results.  Sometimes  the  withdrawal  of  a  small  amount 
gives  immediate  relief.  It  is  usually  well  to  give  morphin  hypodermically 
at  the  same  time. 

Surgical  Measures. — These  are  used  with  the  hope  of  promoting 
clotting  in  the  sac.  The  most  useful  procedure  is  a  combination  of  wiring 
and  electrolysis.  The  method  of  wiring  was  introduced  by  Moore  in  1864 
and  the  addition  of  electrolysis  was  suggested  by  Corradi.  This  procedure 
has  been  very  successful  in  the  hands  of  my  colleague,  Hobart  Hare,  who 
has  done  the  operation  thirty-six  times  without  any  accident.  He  em¬ 
phasizes  the  importance  of  using  a  fine  gold  platinum  wire  without  too 
much  spring  (silver  wire  is  not  suitable),  of  using  the  positive  pole  in 
the  aneurysm  and  of  not  giving  too  strong  a  current.  This  should  be 
of  5  ma.  at  the  beginning,  gradually  increased  to  50,  and  then  decreased 
to  five,  the  current  being  passed  for  about  fifty  minutes.  The  wire  is 
passed  from  a  spool  into  the  aneurysm  through  a  hollow  insulated  needle, 
an  average  length  of  30  to  40  feet  being  introduced.  When  the  proper 
length  has  been  introduced  the  current  is  applied,  the  external  end 
of  the  wire  being  attached  to  the  positive  pole  of  the  battery.  A 
large  clay  electrode  is  attached  to  the  negative  pole  and  placed  under 
the  back.  After  about  fifty  minutes  the  wire  is  cut  and  the  needle  with- 

a  Erythrol  tetranitrate  in  doses  of  gr.  *4  three  times  a  day  has  a  more  lasting 
effect  than  the  nitrites  and  agrees  well  with  some  patients. — Editor. 
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drawn.  The  most  striking  result  is  the  relief  of  pain  which  may  occur 
before  the  operation  is  finished.  In  some  cases  there  is  a  marked  decrease 
in  the  size  of  the  aneurysm.  Naturally  the  most  suitable  cases  are  those 
in  which  the  aneurysm  is  sacculated,  which  can  usually  be  determined  by 
the  X-rays.  If  the  operation  is  not  curative  it  nearly  always  causes 
marked  improvement  and  may  add  greatly  to  the  duration  of  life.  One 
of  Hare’s  patients  lived  for  nine  years  after  this  treatment. 

Of  other  measures,  Macewen’s  operation  of  needling  the  sac  has  been 
useful,  in  some  cases  at  least,  but  the  risks  are  considerable.  The  method 
of  occlusion  by  metal  bands  may  prove  useful  in  the  future.  In  aneu¬ 
rysm  of  the  abdominal  aorta  it  may  be  possible  to  employ  the  brilliant 
method  of  Matas,  so  successful  in  aneurysm  of  smaller  arteries,  in  an 
occasional  suitable  case.  This  consists  essentially  in  controlling  the  cir¬ 
culation  above  the  aneurysm,  opening  up  the  sac,  cleaning  out  the  clots, 
closing  the  opening  into  the  artery,  and  plicating  the  outer  coats  over  this. 

Heart. — These  patients  often  have  myocardial  disease  which  requires 
its  proper  treatment.  There  should  not  be  any  hesitation  in  giving  digi¬ 
talis,  if  its  use  is  required,  because  the  patient  has  an  aneurysm. 

Subsequent  Management. — After  any  kind  of  treatment  in  which 
the  condition  is  improved  and  the  patient  able  to  resume  partial  or  fairly 
complete  activity,  he  should  be  given  very  careful  instruction  as  to  his 
method  of  life.  Overstrain  and  severe  exertion  should  be  avoided  and  if 
the  patient  has  a  laborious  occupation  he  should  change  it  for  easier  work. 
The  hours  spent  in  bed  should  be  increased  and  a  period  of  rest  in  the 
day  is  advisable.  The  diet  should  be  kept  down  in  amount  and  the  bowels 
freely  open.  The  giving  of  potassium  iodid  is  advisable  and  the  wisdom 
of  the  occasional  administration  of  mercury  should  be  decided  by  the 
results.  Nothing  should  be  done  which  lowers  the  general  health.  One 
patient  under  my  observation  came  back  every  six  months  for  venesection 
which  he  declared  did  him  more  good  than  any  other  therapeutic  measure. 
It  is  probable  that  many  patients  with  aortic  aneurysm  would  be  benefited 
by  an  occasional  bleeding. 


CHAPTER  XIX 


THROMBOSIS,  EMBOLISM  AND  PHLEBITIS 
Harlow  Brooks 

THROMBOSIS 

Thrombosis,  to  a  considerable  degree,  is  a  physiological  process  and 
plays  an  important  role  in  the  limitation  of  inflammatory  processes,  in 
the  isolation  of  foreign  bodies,  in  the  checking  of  hemorrhage  and  in  the 
spontaneous  cure  of  embolism  and  phlebitis.  It  may  also  be  one  of  the 
most  serious  pathological  processes  in  any  of  the  conditions  mentioned, 
for  it  leads  very  frequently  to  embolism,  to  phlebitis,  to  pyemia  or  sep¬ 
ticemia  and  it  is  one  of  the  most  difficult  processes  to  control  from  either 
surgical  or  medical  standpoint,  in  so  far  as  treatment  is  concerned.  It 
must  be  remembered  that  though  all  the  chemical  changes  taking  place 
in  the  blood  in  thrombosis  are  physiological  and  curative  in  intent,  when 
pathological  factors  are  superadded  very  grave  lesions  follow.  It  may 
be  taken  as  an  axiom  that  normal  blood  in  a  normal  channel  will  not 
undergo  thrombosis,  but  when  the  blood  is  altered  in  its  characteristics, 
particularly  when  the  clotting  time  is  abnormally  lessened,  or  when  the 
walls  of  the  vessel  are  diseased  or  traumatized,  clotting  will  take  place. 
When  both  these  factors  are  active,  thrombosis  is  the  more  certain  to  occur. 
Thrombosis  plays  a  particularly  active  part  in  the  various  infectious  dis¬ 
eases,  either  local  or  general.  It  is  notably  prevalent  in  typhoid  fever 
and  in  pneumonia,  and  it  may  occur  in  any  general  infection.  It  is  fre¬ 
quently  associated  with  entirely  local  lesions,  as  in  many  surgical  condi¬ 
tions,  and  it  is  particularly  dominant  in  marantic  states  of  all  sorts  and 
in  many  of  the  hemorrhagic  diseases,  in  which  possibly  it  may  have  a 
physiological  intent. 

Thrombosis  extends  by  continuity  or  by  embolism.  Change  in  the 
intima  of  the  blood-vessels  is  notably  inductive  of  it  and  such  general  con¬ 
ditions  as  hemorrhage  predispose  to  it.  It  may  develop  either  as  a  cause 
or  as  a  sequence  of  lymphangitis.  In  such  general  disease  conditions 
as  typhoid  fever  it  appears  to  be  invited,  especially  by  stasis  of  the  cir¬ 
culation,  particularly  in  the  capillary  fields.  This  is  undoubtedly  a  very 
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prominent  factor  in  the  production  of  the  thrombosis  of  the  lung  vessels 
in  pneumonia  and  in  mesenteric  thrombosis.  Torsion  and  indiscreet 
exposure  and  bruising  of  the  tissue  in  operative  procedures  unquestionably 
predispose  to  the  appearance  of  thrombosis,  and  surgeons  are  now  giving 
more  and  more  attention  to  these  factors  in  all  operations. 

Treatment. — This  must  take  into  account  all  of  the  factors  productive 
or  provocative  of  the  condition.  Prophylactic  measures  have  a  real  value 
beyond  doubt.  These  consist  chiefly  in  attempts  to  lower  the  coagula¬ 
bility  of  the  blood.  This  may  be  accomplished  by  the  administration  of 
water  in  abundance,  by  the  use  of  ammonia  given  in  large  doses  and  par¬ 
ticularly  by  the  giving  of  citric  acid,  either  by  stomach  or  by  intravenous 
injection.  Such  measures  are  of  particular  value  in  cases  of  typhoid  fever, 
pneumonia  and  the  like  in  which  a  known  tendency  toward  thrombosis 
exists,  particularly  when  operative  measures  are  contemplated.  In  cases 
of  phlebitis,  sinus  thrombosis  or  embolism  there  is  no  doubt  that  the  tend¬ 
ency  toward  thrombosis  can  be  lessened  by  the  use  of  such  measures. 

In  all  cases  in  which  thrombosis  is  apprehended  or  feared,  particularly 
if  operative  measures  are  likely  to  become  imperative,  especial  care  should 
be  taken  in  the  handling  and  transportation  of  the  patient.  This  was 
particularly  evident  in  the  World  War,  where  it  was  found  that  prolonged 
or  delayed  transportation  favored  thrombosis,  especially  in  injuries  in 
which  extensive  crushing  of  tissue  had  been  inflicted.  Great  care  must 
be  exercised  in  such  instances  in  the  application  of  splints  or  bandages, 
so  that  too  much  constriction  does  not  take  place,  especially  in  case  of 
long  evacuations.  Wounded  men  should  he  given  water  very  freely,  espe¬ 
cially  after  hemorrhage,  all  unnecessary  cold  and  exposure  must  be  avoided, 
and  in  the  application  of  the  tourniquet  care  should  he  taken  to  bruise 
the  tissues  as  little  as  possible.  In  the  removal  of  this  instrument  care 
must  he  exercised  that  clot  is  not  swept  off  into  the  vessels,  especially 
when  infection  is  present.  Food  should  be  supplied  whenever  possible  espe¬ 
cially  hot  soups  or  broths,  coffee  or  tea,  whisky,  brandy  and  wine,  especially 
in  shocked  individuals  who  are  particularly  prone  to  thrombosis.  In  all 
operative  procedures  in  these  cases  the  surgeon  must  exercise  as  much 
care  as  possible  to  isolate  contused  and  thrombosed  tissues  before  excision 
is  practiced.  Where  transfusions  are  necessary  they  should  by  choice 
be  performed  some  time  before  the  operation  or  immediately  after,  rather 
than  immediately  before,  operation. 

Some  surgeons  recommend  that  passive  movement,  massage  and  other 
activities  be  practiced  in  order  to  stimulate  the  circulation  of  the  blood, 
but  the  majority  of  surgeons  and  physicians  counsel,  on  the  contrary,  as 
near  absolute  rest  as  possible.  There  can  he  no  doubt  that  thrombosis 
is  invited  when  in  the  course  of  operation  constricting  apparatus,  bandages 
and  splints  are  applied  as  is  the  case  in  so  many  orthopedic,  genito¬ 
urinary  and  gynecologic  operations.  Prolonged  fixation  of  an  extremity 
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in  a  cramped  or  unnatural  position  when  the  patient  is  on  the  operating 
table  is  to  be  avoided,  nor  does  the  modern  surgeon  advise,  as  in  the  past, 
the  stripping  of  extremities  and  tight  bandaging  in  order  that  the  blood 
content  of  the  trunk  be  raised,  even  when  the  extremity  shortly  is  to  be 
sacrificed.  Transfusion  is  a  much  safer  and  more  beneficial  procedure. 

After  thrombosis  has  developed,  if  the  location  of  the  process  permits, 
and  if  a  collateral  circulation  has  been  satisfactorily  established,  ligature 
above  and  below  the  point  of  thrombosis  is  to  be  considered  and  removal 
of  the  area  of  diseased  vessel  is  very  frequently  necessary,  especially  in 
sinus  thrombosis.  Great  discretion  must  be  exercised  before  taking  this 
step  and  proof  of  a  satisfactory  subsidiary  circulation  established.  This 
method  of  excision  is  particularly  advocated  when  infection  is  known 
to  be  present.  This  measure  is,  however,  often  very  debatable,  especially 
in  thrombosis  of  the  mesenteric  blood-vessels,  and  many  surgeons  feel 
that  a  better  chance  for  recovery  of  function  and  saving  of  life  is  furnished 
by  delay  and  by  supplying  facilities  for  adequate  drainage.  Chilling 
of  the  exposed  tissue  is  especially  to  be  avoided  in  all  cases  of  thrombosis 
and  a  normal,  or  as  nearly  normal  as  possible,  central  circulatory  activity 
is  to  be  maintained,  except  in  instances  of  cardiac  thrombosis,  such  as 
appears  particularly  in  endocarditis  and  in  auricular  fibrillation. 

Pain  in  all  circumstances  must  in  so  far  as  possible  be  controlled, 
both  because  one  thereby  promotes  rest  physically  and  because  of  the 
necessary  general  effect  of  rest,  in  this  condition.  Sinclair  recommends 
favorably  electric  ionization  of  potassium  iodid  with  a  constant  current 
over  the  thrombotic  areas.  He  believes  this  expedites  a  restoration  of  the 
disabled  circulation.  There  is  little  doubt  that  the  administration  of  chem¬ 
icals  designed  to  lessen  clot  formation  is  equally  beneficial  in  a  curative 
as  in  a  prophylactic  way.  J acohs  reports  a  case  of  phlegmasia  alba  dolens 
in  which  the  administration  of  3  I  of  citric  acid  dissolved  in  a 
glass  of  water,  given  three  times  daily,  apparently  brought  about  prompt 
and  satisfactory  results  in  limiting  and  dissolving  the  thrombus.  Some 
clinicians  recommended  the  use  of  the  salts  of  citric  acid  by  preference. 
More  direct  results  are  probably  to  be  attained  by  the  intravenous  admin¬ 
istration  of  the  drug,  but  the  clinician  must  also  remember  the  long-estab¬ 
lished  efficiency  of  water  and  of  ammonia  in  accomplishing  this  result. 
It  goes  without  saying,  of  course,  that  every  effort,  surgical  and  medical, 
must  be  exerted  to  support  the  general  resistance  of  the  patient,  as  by  the 
use  of  iron,  arsenic  or  of  adequate  food  and  drink,  sun  exposure  and  the 
like.  In  many  cases  the  alkalis  seem  to  promote  resorption  of  the  clot 
and  the  iodids,  particularly  in  long  standing  cases,  are  of  very  certain 
benefit. 

In  apparently  cured  cases  the  greatest  possible  care  must  be  instituted 
in  a  return  to  normal  activities.  The  writer  advises  against  massage 
and  passive  movements,  rather  depending  on  the  caution  of  the  patient 
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who  is  usually  solicitous  to  avoid  a  return  of  the  process,  and  who  is 
usually  more  acutely  alive  to  any  tendency  toward  overactivity  than  any 
person  more  detached  can  he.  The  writer’s  mistakes  have  chiefly  con¬ 
sisted  in  a  too  rapid  return  to  normal  activities. 

Cardiac  Thrombosis. — Though  considered  under  another  heading,  a 
few  words  as  to  the  treatment  of  cardiac  thrombosis  are  not  out  of  place 
here.  In  most  instances,  the  condition  is  chiefly  caused  by  cardiac,  notably 
auricular,  dilatation  with  more  or  less  cardiac  stasis.  The  diagnosis  is 
most  difficult,  especially  when  associated  with  a  septicemia,  and  is  pregnant 
with  danger  because  of  the  likelihood  of  embolism  at  any  time.  It  is 
possible  that  the  measures  so  frequently  mentioned,  designed  to  lower  the 
coagulation  of  the  blood,  may  also  be  of  value  in  this  condition :  however, 
this  is  extremely  problematic  and  beyond  doubt  the  most  important  thera¬ 
peutic  measure  is  to  favor  cardiac  inactivity  in  so  far  as  possible  until  the 
thrombus  has  either  been  resorbed  or  until  it  has  become  thoroughly  organ¬ 
ized.  This  may  occasionally  take  place,  as  most  pathological  anatomists 
are  aware,  to  a  quite  remarkable  degree  and  the  rapidity  of  organization 
may  be  surprisingly  great.  The  chief  source  of  danger  is  in  the  fresh 
layers  of  clot  which  are  laid  down  on  the  old  while  the  more  parietal  zones 
are  undergoing  organization.  When  the  condition  is  suspected,  and  it 
should  be  in  most  cases  of  auricular  dilatation,  especially  when  associated 
with  infection,  the  heart  should  not  be  stimulated  beyond  the  point  of 
necessity  and  cardiac  rest  rather  than  stimulation  should  be  the  goal.  Re¬ 
cent  experience  seems  to  indicate  that  quinidin,  through  its  effects  on  the 
auricle,  is  particularly  likely  to  cause  the  dislodgment  of  thrombi  which 
may  then  embolize  perhaps  in  vital  centers.  Digitalis,  in  the  opinion 
of  the  writer,  if  pushed  to  its  full  therapeutic  or  physiological  effect,  may 
produce  the  same  change.  Rest  is  the  keynote  of  treatment. 

Pulmonary  Thrombosis. — Pulmonary  thrombosis  is  an  extremely  fre¬ 
quent  condition,  far  more  so  than  is  often  realized  by  the  clinician.  It  is 
a  frequent  accompaniment  of  pneumonia  of  all  types,  it  is  common  in 
typhoid  fever  and  in  most  marantic  conditions  and  it  develops  as  a  natural 
sequence  of  not  immediately  fatal  pulmonary  embolism  in  practically 
all  instances.  Apparently  citric  acid  is  quite  as  useful  in  this  condition  as 
in  any  other  form  of  thrombosis.  Rest  is  of  primal  importance  and  time 
is  the  greatest  curative  agent  of  all.  Oxygen  inhalations  are  recommended 
by  some,  but  the  writer  is  not  enthusiastic  as  to  their  beneficial  results. 
The  usual  expectorants,  especially  the  salts  of  ammonia  and  the  iodids 
in  the  latter  phases  of  the  condition,  are  very  useful.  Artificial  pneu¬ 
mothorax  is  contra-indicated  in  the  experience  of  the  writer,  though 
favored  by  some.  The  favorable  result  implies  in  most  cases  organization 
of  the  infarcted  lung  tissue,  but  with  frequent  development  of  bron¬ 
chiectasis  and  of  lung  abscess. 
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Mesenteric  Thrombosis. — Surgeons  are  still  greatly  divided  as  to  the 
correct  method  of  treatment  in  this  condition.  It  originates  most  fre¬ 
quently  in  peritoneal  abscess  and  other  intraperitoneal  infections,  occa¬ 
sionally  from  embolism.  It  is  especially  frequent  in  gangrenous  appendi¬ 
citis.  There  is  no  doubt  that  complete  surgical  removal  of  the  thrombosed 
vessels  with  the  dependent  portion  of  the  intestine  would  be  the  ideal 
treatment,  but,  in  many  if  not  most  instances,  this  would  be  almost  cer¬ 
tainly  fatal.  In  many  instances  also  such  complete  removal  is  technically 
impossible  or  impractical,  and  the  necessary  technical  traumatism  in¬ 
flicted  in  the  operation  would  tend  to  disseminate  rather  than  limit  the 
process.  Most  surgeons  of  experience  seem  to  prefer  establishing  drainage 
and  waiting  for  nature  to  effect  the  cure  in  its  own  way. 

Peripheral  Thrombosis. — This  condition  is  practically  always  a 
thrombophlebitis  and  for  that  reason  the  details  of  treatment  are  con¬ 
sidered  under  phlebitis. 


EMBOLISM 

Embolism  occurs  from  the  presence  in  the  blood-stream  of  bodies  too 
large  to  pass  through  the  capillaries.  When  these  bodies  meet  a  lumen 
not  permeable  to  them  they  lodge  and  produce  a  stoppage  of  circulation 
at  that  point.  Embolism  is  essentially  a  mechanical  process,  but  it  is 
succeeded,  and  in  many  instances  preceded  by  thrombosis.  The  acute 
symptoms  are  produced  directly  by  the  mechanical  effects  of  the  embolism ; 
subsequent  signs  and  symptoms  are  due  to  and  largely  dependent  on  the 
nature  of  the  embolus.  For  example,  when  it  consists  of  infectious  ma¬ 
terial  pyemic  symptoms  may  appear  from  the  thrombosis  which  succeeds 
the  embolism.  The  immediate  signs  and  symptoms  are  caused  by  the 
embolus,  the  succeeding  train  of  symptoms  and  signs  are  the  direct  se¬ 
quence  of  thrombosis  which  is  then  indissolubly  associated  with  the 
problem  of  embolism  from  whatever  process  it  may  have  originated. 

Embolism  is  brought  about  most  frequently  as  a  secondary  process  to 
thrombosis,  arteritis  or  phlebitis.  It  occurs  also  with  considerable  fre¬ 
quency  from  the  dislodgment  of  bits  of  material  originating  from  an 
endocarditis  or  a  cardiac  thrombus.  It  may  appear  when,  for  any  reason, 
air  or  gas  enters  the  blood-vessels  as  in  gas  phlegmon,  in  caisson-disease, 
or  in  extensive  traumatisms,  especially  in  shell  wounds  or  in  other  exten¬ 
sive  lacerations  of  tissue.  It  is  occasionally  seen  after  surgical  operations, 
particularly  those  involving  the  large  venous  trunks,  and  it  infrequently 
develops  in  emphysema  of  either  mechanical  or  infectious  origin.  Air 
embolism  is  less  common  in  man  than  in  many  animals.  - 

Fat  embolism  may  occur  when  fat  enters  the  circulatory  channels.  It 
appears  in  extensive  injury  of  bone  marrow,  particularly  in  crushing 
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trauma  of  bones  when  the  veins  are  opened,  and  also  when  injury  of  fatty 
tissues  takes  place  either  in  traumatism  or  in  surgical  procedures. 

Resembling  in  some  respects  fat  embolism  is  that  which  occasionally 
appears  in  fat  necrosis,  especially  that  form  prevalent  in  pancreatic 
disease  or  injury.  Another  infrequent  but  pathologically  very  interest¬ 
ing  form  of  embolism  occurs  from  detached  tissue  when  extensive  crushing 
injury  of  soft  viscera  with  laceration  of  veins  appears,  notably  seen  in 
traumatic  injury  of  the  brain  or  liver.  Embolism  also  occurs  with  con¬ 
siderable  frequency  in  various  cachectic  conditions  as  carcinosis,  Addison’s 
disease,  pernicious  anemia  and  the  like.  The  probable  mechanism  in  these 
conditions  is  a  primary  thrombotic  process  which  may  occur,  as  Conner 
has  shown  to  be  the  case  in  typhoid  fever  notably,  in  fields  of  capillary 
thrombosis  from  which  bits  of  detached  thrombus  are  swept  off  either  into 
the  arterial  or  the  venous  circulation.  It  seems  also  highly  probable  that 
a  similar  mechanism  is  largely  at  fault  in  many  postoperative  embolic 
conditions,  particularly  in  inflammatory  conditions  of  the  abdomen. 

The  symptoms  and  signs  of  acute  embolism  depend  on  the  location  of 
the  embolism ;  on  its  extent,  measured  in  the  area  of  tissue  normally  sup¬ 
plied  by  the  obstructed  vessel ;  on  the  possibility  of  collateral  circulation, 
on  the  secondary  changes  which  follow  the  acute  embolism  and  on  the 
functional  defects  which  appear  either  as  a  direct  result  of  the  lesion  or 
from  the  secondary  changes  which  follow  it.  An  immediate  result  may 
be  death  if  a-  vital  center  is  involved.  Secondary  results  are  controlled 
mostly  by  the  extent  of  the  secondary  thrombosis,  by  the  degree  of  the 
collateral  circulation,  or  by  the  subsequent  absorption  which  takes  place 
and  such  secondary  lesions  as  may  develop. 

General  Treatment. — After  an  embolism  has  taken  place  the  treat¬ 
ment,  save  for  certain  immediate  measures,  resolves  itself  into  the  treat¬ 
ment  of  thrombosis  and  this  has  been  considered  under  that  heading. 
Obviously  the  treatment  immediately  demanded  in  acute  embolism  of  any 
character  depends  chiefly  on  the  location  of  the  embolus  and,  of  course,  to 
a  certain  degree  on  the  nature  of  the  embolus.  Eor  this  reason  the  above 
introduction  has  been  given,  for  it  is  quite  beyond  possibility  for  the 
writer  to  consider  therapeusis  of  any  character  unless  based  on  a  more  or 
less  definite  picture  of  the  mechanics  or  of  the  pathology  concerned. 

Preventive  Treatment. — The  preventive  treatment  of  embolism  is  now 
entitled  to  a  very  definite  place  in  our  armamentarium.  Acute  embolism 
after  surgical  operations,  especially  in  abdominal  surgery,  is  so  common 
that  many  surgeons  are  now  attempting  to  take  steps  to  mitigate  its 
occurrence.  Sinclair  states  that  the  danger  of  embolism  from  surgical 
procedure  is  greater  than  that  which  exists  in  phlebitis,  even  in  phlegmasia 
alba  dolens.  Lockhart-Mummery  makes  the  statement  that  the  thrombosis 
which  in  so  large  a  number  of  cases  leads  to  embolism  is  favored  by  a 
slowed  circulation.  Some  writers  advise  against  the  preliminary  use  of 
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morpliin  in  anesthesia  because  it  is  alleged  to  favor  this.  Several  surgeons 
have  recently  advocated  more  postoperative  activity  than  is  customary, 
and  they  even  urge  the  administration  of  such  drugs  as  atropin  or  digi¬ 
talis  to  accelerate  circulation,  and  thus  counteract  a  tendency  toward 
embolism.  These  same  writers  in  general  advocate  similar  procedures  in 
deciding  as  to  postoperative  physical  activities.  Thus  James  Gorton  be¬ 
lieves  that  he  has  limited  the  occurrence  of  embolism  after  abdominal 
operations  by  greatly  decreasing  the  usual  period  of  confinement  to  bed. 
He  urges  most  of  his  patients  undergoing  abdominal  sections,  the  general 
condition  permitting,  to  leave  bed  and  to  even  walk  about  within  a  few 
hours  or  days  after  operation.  Early  massage  of  the  extremities,  and 
active  and  passive  movements  with  the  same  point  of  view  are  advised 
by  some  operators. 

Equally  experienced  surgeons,  however,  advise  absolutely  opposite 
methods  and  urge  prolonged  rest  in  the  belief  that  they  thereby  limit  the 
occurrence  of  embolism  by  favoring  the  full  organization  of  operative 
thrombi,  thus  lessening  the  liability  to  embolism  occurring  from  them. 
There  can  be  little  doubt  that  in  such  extensive  traumatism  as  occurs  in 
war  and  industrial  surgery,  notably  after  high  explosive  contusions  and 
wounds  in  which  extensive  blood-vessel  injury  has  taken  place,  rest  of  the 
injured  part,  and  rest  and  quiet  of  the  individual  definitely  limits  the 
liability  toward  embolism.  It  seems  quite  certain  that  unnecessary 
manipulation  of  the  wound,  long  transportation  and  the  like  do  increase 
a  tendency  toward  embolism  in  such  instances,  and  this  is  a  factor  well 
worthy  of  consideration  in  the  great  problem  of  the  evacuation  of  the 
wounded.  These  same  measures  are  of  particular  pertinence  in  the  con¬ 
sideration  of  the  prevention  of  fat  embolism  in  conditions  in  which  there 
has  been  wide  traumatism  and  exposure  of  adipose  or  of  bone  tissue. 
There  can  he  no  doubt  that  the  greatest  gentleness  and  care  in  the  manipu¬ 
lation  of  such  patients  will  be  rewarded  by  a  lessened  occurrence  of 
embolism. 

Lockhart-Mummery  is  of  the  opinion  that  the  usual  preliminary  pur¬ 
gation,  starvation  and  limitation  of  water  in  both  preoperative  and  post¬ 
operative  conditions,  which  has  been  and  still  is  so  very  generally  em¬ 
ployed  by  most  surgeons  favors  directly  the  production  of  embolism  by 
increasing  the  concentration  of  the  blood  and  decreasing  the  clotting  time. 
He  advises  very  strongly  against  these  time-honored  customs.  He  also 
urges  the  use  of  well-padded  operating  tables  and  the  elimination  of  con¬ 
strained  and  fixed  postures  both  immediately  after  and  during  operations 
as  of  very  definite  utility  in  the  prevention  of  postoperative  embolism. 
The  frequency  of  embolism  after  genito-urinary,  gynecologic  and  gall¬ 
bladder  operations  is  possibly  attributable  to  the  unnatural  positions  in 
which  the  patient  is  placed  during  these  often  prolonged  procedures.  He 
recommends  that  after  operations  the  patient  should  be  urged  to  move 
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about  and  that  the  large  muscle  masses  of  the  legs,  thighs  and  buttocks  be 
kneaded  in  order  to  promote  venous  circulation  in  the  cava.  Of  course, 
these  very  procedures  are  considered  to  be  of  a  particularly  dangerous 
character  for  the  same  reason  by  many  other  operators,  and  the  consensus 
of  opinion  is  against  it. 

Practically  all  surgeons  agree  as  to  the  need  of  gentleness  of  manipu¬ 
lation  in  all  surgical  procedures  involving  contused  or  highly  vascularized 
tissues,  and  emphasize  the  advantage  of  the  knife  in  preference  to  the 
cautery  and  mass  removal  in  contradistinction  to  morselization.  From 
this  standpoint  the  control  of  hemorrhage  by  ligature  rather  than  by  com¬ 
pression  is  more  desirable  and  is  based  on  the  same  theory  of  embolus 
formation. 

Surgeons  are  more  and  more  coming  to  a  serious  consideration  of  the 
relation  of  operative  technic  to  embolism.  Of  late  in  particular,  thought 
has  been  directed  to  the  frequency  of  pulmonary  embolism  as  a  result  of 
crushing  operations  upon  the  tonsils.  This  does  not  take  into  account  at 
all  the  advisability  or  inadvisability  of  general  as  compared  to  local 
anesthesia  in  tonsillectomy.  The  question  at  point  here  seems  to  be  chiefly, 
if  not  exclusively,  that  of  an  aspiration  bronchitis,  abscess  or  broncho¬ 
pneumonia  with  possible  after  effects. 

Preparatory  treatment  against  embolism  may  be  practiced  when  the 
operation  decided  upon  is  one  in  which  embolism  is  likely  to  occur.  The 
coagulability  of  the  blood  may  be  lowered  by  the  administration  of  citric 
acid,  either  by  mouth  or  by  intravenous  injection.  Water  may  be  given 
liberally  for  the  same  purpose  and  excessive  purgation  should  be  avoided. 
Some  surgeons  give  preparatory  vaccinations  with  killed  cultures  of  colon 
bacilli  or  with  streptococci  in  the  hope  of  thereby  lessening  the  likelihood 
of  infections  with  these  organisms  which  are  thought  to  induce  after 
thrombosis  embolism,  especially  in  operations  involving  the  intestinal 
tract.  The  writer  has  not  seen  evidence  convincing  enough  to  persuade 
him  that  there  is  actual  merit  in  this  procedure.  In  the  operations  which 
demand  a  previous  blood  transfusion  it  is  apparently  believed  that  less 
tendency  toward  embolism  exists  if  the  transfusion  is  done  some  time 
before  the  operation  rather  than  immediately  preceding  or  succeeding  it. 

In  the  course  of  necessary  operations,  especially  where  areas  of  throm¬ 
bosis  are  known  or  surmised  to  be  present,  or  where  such  conditions  as 
an  endocarditis  are  known  to  exist,  as  great  care  as  possible  should  be 
exerted  to  obviate  blood-vessel  damage,  as  from  tightly  applied  dressings, 
restraining  apparatus  and  the  like.  In  the  course  of  the  operation  as  little 
handling  and  damage  as  possible  to  the  tissues  in  general,  and  especially  to 
the  highly  vascularized  ones  should  be  made,  and  stripping  of  the  extremi¬ 
ties,  as  is  sometimes  practiced  in  amputations,  should  never  be  done. 
This  last  was  found  to  be  a  particularly  dangerous  practice  after  the 
traumatisms  and  contusions  met  with  in  the  recent  War,  especially  in 
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those  cases  in  which  the  tourniquet  had  been  applied.  All  inadvised  injury 
to  the  blood-vessels  should  be  avoided  and  the  unnecessary  application  of 
ligatures  must  not  be  allowed,  though  at  the  same  time  cauterization  or  the 
checking  of  hemorrhage  by  the  crushing  of  vessels  is  not  favored.  The 
general  impression  among  surgeons  also  seems  to  be  against  the  use  of  the 
styptics  so  long  in  vogue. 

Whenever  conditions  favoring  embolism  are  known  to  exist,  such  as  a 
phlebitis,  endocarditis,  cardiac  thrombosis  and  the  like,  as  little  stimula¬ 
tion  or  motion  of  the  involved  area  as  possible  should  be  permitted.  Eor 
example,  in  endocarditis,  unless  actual  cardiac  failure  threatens,  the  use 
of  such  cardiac  stimulants  as  caffein,  digitalis  and  atropin  are  contra¬ 
indicated.  When  dilatation  of  the  auricles  is  known  to  be  present,  as  in 
auricular  fibrillation,  the  likelihood  of  auricular  clot  being  great,  such 
drugs  as  bring  about  a  rapid  auricular  contracture  with  resulting  dislodg- 
ment  of  clot  are  to  be  avoided  in  so  far  as  possible.  This  has  been  shown 
to  be  particularly  dangerous  in  the  use  of  quinidin  in  auricular  fibrilla¬ 
tion  but  probably  all  physicians  have  had  the  same  accident  happen  with¬ 
out  any  drug  employment,  or  when  other  agents  as  digitalis  or  caffein 
have  been  used.  Thrombosed  extremities  must  be  kept  as  quiet  as  pos¬ 
sible  and  massage,  kneading,  etc.,  in  old  phlebitis  are  to  be  introduced 
most  carefully,  and  only  when  it  is  believed  that  all  thrombosed  areas 
have  been  thoroughly  organized. 

It  also  goes  without  discussion  that  the  whole  body  must  be  kept  as 
quiet  as  possible  whenever  conditions  known  to  favor  embolism  exist,  and 
a  release  to  normal  activity  must  be  accomplished  cautiously.  It  is  obvious 
that,  in  all  operative  procedures  on  the  bone-marrow  or  on  adipose  tissue, 
careful  ligation  of  efferent  vessels  should  be  performed  before  crushing  of 
the  fatty  tissue  is  permissible.  All  surgeons  realize  the  importance  of 
avoiding  air  embolism  in  operating,  especially  upon  or  in  the  neighborhood 
of  the  larger  veins  of  the  neck  and  abdomen.  It  seems,  however,  that  man 
is  able  to  stand  a  pretty  high  degree  of  air  or  fat  embolism,  particularly  as 
compared  to  certain  of  the  usual  experimental  animals,  notably  the  rabbit. 
Finally,  every  physician  who  attempts  intravenous  or  even  intramuscular 
medication  should  follow  out  implicitly  the  necessary  rules  for  the  preven¬ 
tion  of  embolism  from  foreign  bodies  of  this  nature.  The  writer  has 
through  carelessness  caused  embolism,  fortunately  never  fatal  or  serious, 
from  the  injection  intramuscularly  of  oily  suspensions  of  mercury,  and  a 
good  many  instances  of  embolism  from  the  use  intravenously  of  arsphena- 
min  and  similar  drugs  are  on  record,  some  published  and  some  not. 

Treatment  of  Fat  Embolism. — Buerger  recommends  that  the  imme¬ 
diate  application  of  an  Esmarch  bandage  will  prevent  further  distribution 
of  the  fat  already  broken  up  by  the  blood-vessels  and  lymphatics.  Rich 
particularly  emphasizes  the  importance  of  care  in  the  manipulation  and 
transportation  of  all  fracture  cases.  Wilms  (quoted  by  Da  Costa)  treated 
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one  such  case  successfully  by  making  a  fistula  in  the  thoracic  duct.  He 
provided  seepage  in  incisions  through  fatty  tissue  by  placing  a  provisional 
drain  of  rubber  tissue  in  the  angles  of  the  wound,  removing  it  after 
twenty-four  hours.  Patients  with  fat  embolism  should  have  absolute  rest, 
particularly  of  the  injured  part.  Free  drainage  of  the  part  should  be 
established,  stimulants  administered,  and  the  use  of  external  heat  and  the 
inhalation  of  oxygen  urged. 

Embolism  of  the  Extremities. — The  extremity  involved  must  be 
placed  in  as  easy  a  position  as  possible ;  one  in  which  no  muscular  contrac¬ 
tion  or  any  unnecessary  vessel  pressure  takes  place.  Pain  is  to  be  relieved 
just  as  promptly  as  possible  by  the  use  of  morphin.  Great  care  must  be 
exercised  that  no  unnecessary  movement  of  the  part  is  permitted  and  the 
patient’s  friends  must  be  particularly  warned  against  massage,  kneading 
or  any  of  the  numerous  manipulative  types  of  treatment.  Bandages  and 
restraining  apparatus  must  be  applied  loosely  if  at  all,  and  when  the  ex¬ 
tremity  must  be  moved  this  must  be  done  without  the  intervention  of  the 
patient’s  own  muscle  power.  The  extremity  must  be  kept  warm  if  the 
embolism  is  of  a  large  trunk  and  if  the  peripheral  circulation  is  nearly  or 
completely  obtunded.  In  this  regard,  however,  great  care  must  be  exer¬ 
cised  that  no  vesication  of  tissue  takes  place,  and  the  writer  has  found  for 
this  purpose  that  the  best  results  are  accomplished  by  dry  electric  or  nat¬ 
ural  sun  heat.  Hot-water  bags  are  very  dangerous,  especially  as  more  or 
less  trophic  and  heat  sense  disturbances  are  almost  certain  to  be  present. 
The  skin  may  be  kept  moist  if  necessary  by  non-irritating  oil  preparations. 

There  is  now  a  distinct  tendency  among  surgeons  to  advise  embolectomy 
and  favorable  results  are  being  reported  with  considerable  frequency. 
P.  Bull  advises  that,  if  the  clinical  symptoms  and  signs  of  insufficient 
collateral  circulation  do  not  subside  after  three  or  four  hours,  operation 
must  be  seriously  considered.  Where  the  collateral  circulation  has  been 
insufficient  for  a  period  of  twelve  hours,  no  favorable  results  following 
embolectomy  have  as  yet  been  reported.  Bull  further  states  that  when 
doubt  as  to  the  necessity  of  the  operation  exists  it  should  be  done,  for  if 
it  fails  the  ligature  furnishes  no  worse  condition  than  an  amputation  which 
is  apparently  inevitable  if  nothing  else  is  done.  When  the  operation  is 
performed  every  possible  technical  precaution  should  be  observed  to  avoid 
unnecessary  tissue  and  especially  vascular  injury,  and  thus  prevent  the 
development  of  thrombosis  or  further  embolism. 

Amputation  is,  of  course,  the  alternative  in  complete  embolism  of  main 
arteries  in  the  extremities  and  the  choice  of  time  for  operation  should 
be  determined  in  large  part  by  the  extension  of  thrombosis  and  the  char¬ 
acter  of  the  gangrene  which  may  appear.  Of  course,  the  operator  should 
not  sacrifice  tissue  or  function  for  the  purpose  of  saving  time,  but  there 
are  many  instances  in  which  loss  of  time  spells  great  danger  to  life.  This 
is  particularly  true  in  cases  of  nephritis,  in  the  diabetic  and  the  senile, 
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instances  of  which  have  occurred  with  particular  frequency  in  the  practice 
of  the  writer.  In  the  main  he  has  regretted  delay  rather  than  haste  in 
operation  in  cases  of  this  character  though  amputations  have  become 
necessary  from  time  to  time.  It  must  be  remembered  that  the  danger 
of  gangrene  is  much  greater  from  embolism  than  from  ligature  at  the 
same  point.  Either  with  or  without  surgical  procedure,  when  any  sys¬ 
temic  disease  factor  is  present  as  diabetes,  syphilis  or  gout,  treatment  for 
the  general  condition  must  be  instituted  together  with  the  mechanical  pro¬ 
cedures. 

Aortic  Embolism. — This  rare  condition  is  fatal  in  92  per  cent  of  cases 
according  to  E.  Hesse.  The  writer  has  seen  2  cases  which  survived 
and  several  others  found  at  the  postmortem  table,  but  undiagnosed  clini¬ 
cally.  Early  death  before  diagnosis  is  possible,  is  the  rule,  but  cases  which 
survive  a  week  or  more  may  be  readily  diagnosed.  Hesse  urges  early 
aortotomy  and  removal  of  the  embolus  by  the  transperitoneal  route,  assum¬ 
ing  that  the  embolism  is  lodged  in  its  usual  point,  at  the  bifurcation. 
Aside  from  this  measure,  which  is  hardly  possible  to  accomplish  unless 
the  embolism  is  located  at  the  bifurcation  and  which  at  the  best  is  in 
itself  accompanied  by  great  danger,  rest  is  the  only  other  possibility. 
We  hope  for  the '  establishment  of  a  collateral  circulation  with  a  possible 
later  canalization  of  the  thrombus  which  has  formed  at  the  point  of 
embolism.  This  was  the  course  followed  in  both  healed  cases  observed 
by  me ;  in  neither,  however,  was  the  primary  occlusion  of  the  vessel  prob¬ 
ably  complete.  This  is  doubtless  the  condition  in  many  instances  of  aortic 
embolism  and  it  is  the  subsequent  thrombosis  which  usually  plays  the 
leading  role.  When  the  collateral  circulation  fails,  amputation  of  one  or 
of  both  thighs  is  indicated  and  to  obtain  a  successful  result  it  must  be 
performed  early. 

Cardiac  Embolism. — Cardiac  embolism  is  of  two  chief  varieties.  In 
the  one,  actual  plugging  of  a  heart  valve  may  occur  from  the  detachment 
of  a  thrombus  of  the  polypoid  type  which  has  formed  on  the  surface  of 
the  valve  or  from  the  lodgment  of  a  ball  thrombus,  either  in  a  valve  orifice 
or  obstructing  one  of  the  great  afferent  or  efferent  vessels.  For  the  most 
part  these  conditions  occur  only  in  premortem  states,  are  of  little  clinical 
interest,  and  are  found  only  as  pathological  curiosities.  Plugging  of  the 
aorta  and  pulmonary  arteries  in  premortal  conditions  is  not  so  rare, 
particularly  in  myocardial  disease  or  in  marantic  conditions  in  their 
terminal  phases,  but  there  is  no  treatment  of  any  avail  and  it  is  a  con¬ 
dition  of  interest  almost  exclusively  to  the  pathological  anatomist.  The 
same  applies  to  the  interesting  paradoxical  emboli  of  Zahn. 

Embolism  of  the  Coronary  Arteries. — This  is  a  frequent  condition 
and,  in  the  experience  of  the  writer,  primarily  more  frequent  than 
coronary  thrombosis,  though,  of  course,  thrombosis  occurs  subsequent  to  the 
embolism  in  every  instance  not  immediately  fatal  and  is  usually  the  more 
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important  process  in  so  far  as  symptomatology  and  outcome  is  concerned. 
The  treatment  of  this  condition  is  considered  under  the  heading  of 
Cardiac  Diseases,  hut  the  general  outlines  must  be  mentioned  here.  Best 
is  the  all-important  factor  and  is  to  be  accomplished  by  placing  the  patient 
in  that  position  most  comfortable  to  him,  usually  in  a.  half-reclining 
posture,  supported  on  pillows  or  a  bed-rest.  Dyspnea  is  usually  much 
relieved  by  this  posture.  The  pain  in  the  condition  is  often  excruciating, 
and  is  rarely  relieved  by  vasodilators,  such  as  the  nitrites,  benzyl  benzoate 
and  the  like.  The  early  administration  of  morphin  is  necessary.  Cardiac 
stimulation  is  contra-indicated  unless  the  patient  shows  signs  of  dominant 
cardiac  decompensation  or  of  cardiac  rupture,  when,  of  course,  all  manner 
of  emergency  medication  designed  to  stimulate  and  perpetuate  cardiac 
contractures  is  justified.  The  subsequent  management,  extensively  dis¬ 
cussed  under  the  general  heading  of  Cardiac  Disorders,  is  that  of  the  sec¬ 
ondary,  but  more  important,  coronary  thrombosis. 

Pulmonary  Embolism. — Pulmonary  embolism  occurs  commonly  in 
cases  of  endocarditis,  of  auricular  thrombosis  or  in  premortal  conditions 
in  which  cardiac  thrombosis  is  present.  It  is  frequent  in  phlebitis,  after 
operations  of  all  kinds  and  in  marantic  conditions  and  general  disease. 
Many  cases  are  immediately  fatal,  the  patient  apparently  dying  largely 
as  a  result  of  the  shock  consequent  upon  pulmonary  collapse.  If  the 
patient,  however,  survives  the  first  twenty-four  hours,  recovery  becomes 
increasingly  more  probable  as  time  elapses,  but  the  aspects  of  the  case  and 
the  treatment  now  take  on  the  general  character  of  that  in  pulmonary 
thrombosis,  which  is  discussed  more  fully  under  Pulmonary  Diseases  and 
is  also  mentioned  under  Pulmonary  Thrombosis.  The  writer  believes 
that  the  use  of  ammonia  in  large  and  frequent  doses,  recommended  by 
Bichardson,  is  the  most  satisfactory  emergency  treatment  of  this  acute 
condition.  While  it  lessens  the  liability  to  thrombosis  through  its  influ¬ 
ence  on  the  formation  of  blood-clot,  it  also  acts  as  an  excellent  general 
stimulant  .and  it  possesses  this  notable  advantage  over  citric  acid  which 
is  also  indicated  in  the  condition.  Artificial  respiration  either  with  the 
pulmotor  or  by  the  Sylvester  method  is  indicated,  together  with  the  use 
of  adrenalin,  strychnin  and,  in  instances  of  serious  cardiac  embarrassment, 
of  strophanthin,  and  the  intravenous  administration  of  digitalis.  Mental 
and  physical  rest  are  of  course  necessary  in  these  cases. 

Cerebral  Embolism. — Best  again  furnishes  the  greatest  essential  in 
this  condition,  and  by  the  administration  of  citric  acid  we  are  probably 
able  also  to  limit  the  subsequent  thrombus  formation.  Stimulation  is 
usually  unnecessary  except  where  the  embolus  has  lodged  in  some  such 
vital  center  as  the  respiratory,  when  the  appropriate  symptomatic  treat¬ 
ment  must  be  observed.  The  subsequent  treatment,  after  prolonged  quiet, 
both  physical  and  emotional,  is  best  accomplished  with  the  iodids  and  that 
of  the  consequent  paralysis,  if  present,  by  massage,  passive  and  active 
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movements,  electricity  and  the  like.  The  writer  has  been  strongly  im¬ 
pressed  with  the  prophylactic  value  of  quiet  and  rest  in  all  those  conditions 
in  which  cerebral  embolism  is  apprehended  and  in  his  opinion  the  vaso¬ 
dilators  and  morphin  or  other  sedatives  are  of  real  value  in  the  prevention 
of  this  condition. 

Splenic  and  Renal  Embolism. — These  are  extremely  frequent  and  are 
very  often  clinically  unrecognized  because  of  the  few  symptoms  which 
appear,  aside  from  those  of  the  immediate  acute  onset.  There  is  no  imme¬ 
diate  treatment  demanded  except  rest  and  the  relief  of  pain  by  the  prompt 
administration  of  morphin.  In  the  case  of  renal  embolism  the  subsequent 
treatment  is  that  of  a  crippled  kidney  associated  with  physical  rest  and 
attention  to  such  complicating  conditions  as  may  follow. 

Embolism  of  the  Mesenteric  Vessels. — This  condition  is  found  much 
more  frequently  by  the  pathologist  than  it  is  diagnosed  by  the  physician 
or  surgeon.  It  develops  usually  in  inflammatory  processes  of  the  abdomen, 
particularly  in  abdominal  or  pelvic  abscesses,  gangrenous  appendicitis  and 
the  like.  The  pathological  anatomist  finds  postmortem  instances  in  which 
healing  has  apparently  taken  place  followed  by  quite  extensive  thrombosis, 
without  producing  any  very  striking  symptoms  except  occasionally  those 
of  intestinal  obstruction.  It  occurs  also  with  considerable  frequency  in  or 
after  operative  procedures  on  the  intestine  and  if  the  embolus  be  sterile  it 
may  undergo  spontaneous  cure.  If,  however,  associated  with  infection, 
the  condition  is  very  likely  to  excite  a  spreading  mesenteric  thrombosis  of 
very  serious  character.  So  excellent  a  surgeon  as  Albert  Berg  recommends 
that  in  a  large  percentage  of  these  cases  operative  procedures  be  not  under¬ 
taken.  At  best  the  mortality  rate  is  very  high.  The  general  treatment 
for  thrombosis  may  he  instituted,  and  in  suitable  cases  operation  with 
careful  resection  of  the  involved  tissue  be  recommended,  but  there  are  no 
very  definite  indications  for  treatment  other  than  expectant  and  sympto¬ 
matic  measures. 


PHLEBITIS 

In  point  of  frequency  phlebitis  is  probably  the  most  common  of  the 
three  conditions  under  consideration.  As  in  embolism  the  process  is  quite 
inseparably  associated  with  that  of  thrombosis;  indeed  thrombosis  plays 
a  major  role  in  all  cases  of  phlebitis,  so  that  complete  separation  is  neither 
possible  nor  desirable,  no  matter  from  what  angle  one  wishes  to  consider 
the  subject. 

Curiously,  phlebitis  is  mostly  a  disease  of  the  peripheral  veins.  In 
point  of  occurrence  it  is  infrequently  found  in  the  veins  of  the  viscera  as 
compared  to  those  of  the  extremities  and  in  most  instances  when  it  occurs 
in  the  viscera  or  in  portions  of  the  trunk  it  is  a  secondary  process,  or  an 
extension  from  phlebitic  foci  originating  in  the  extremities.  Again,  in  the 
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extremities  it  is  far  more  common  in  the  superficial  than  in  the  deeper 
tissue  layers.  It  is  notably  frequent  in  all  its  types  in  the  veins  of  the 
legs  and  thighs,  especially  in  the  internal  saphenous  and  its  tributaries. 
It  also  appears  very  frequently  in  the  veins  of  the  upper  extremities. 
From  these  trunks  it  extends  to  the  vessels  of  the  pectoral  regions,  to  the 
veins  of  the  mammae,  or,  in  case  of  the  lower  extremities,  to  the  veins  of 
the  abdomen. 

Although  this  definite  selective  character,  that  is,  to  involve  chiefly  cer¬ 
tain  trunks  is  very  manifest,  none  the  less  in  terminal  and  hemic  states, 
and  in  others  in  which  a  tendency  toward  thrombosis  exists,  it  has  a  far 
more  determining  influence  in  the  disease  than  any  conditions  which  pri¬ 
marily  exist  in  the  walls  of  the  veins  themselves.  It  is  comparatively 
infrequent  even  in  extensive  crushing  injuries  that  phlebitis  of  the  veins 
of  the  extremities  develops  when  infection  does  not  exist,  or  when  unaccom¬ 
panied  by  hemic  conditions  which  in  themselves  tend  to  induce  thrombosis. 
The  extensive  experiments  of  Vaquez  especially  demonstrated  this  fact, 
which  is  further  borne  out  by  general  clinical  experience.  When,  how¬ 
ever,  a  tendency,  to  thrombosis  already  exists,  traumatic  sterile  injury  of 
the  veins  tends  very  definitely  to  invite  and  determine  the  location  of 
extensions.  This  is  a  clinical  fact  which  must  never  he  lost  sight  of  in 
the  management  of  the  disease.  The  same  general  principles  pertain  in 
phlebitis  as  exist  in  thrombosis  and  embolism,  hut  they  need  not  be  con¬ 
sidered  in  a  text  dealing  primarily  with  problems  of  treatment. 

Thrombosis  plays  the  dominant  part  in  every  instance  of  phlebitis. 
Usually,  however,  a  phlebitis  does  not  arise  in  a  thrombosed  vein  except 
as  a  reconstructive  process,  unless  the  added  factor  of  infection  or  of  some 
other  irritant  is  present.  When  infection  is  introduced  from  without,  as 
in  a  periphlebitis,  and  extension  through  the  walls  takes  place,  thrombosis 
then  develops.  Such  instances  occur  when  the  vein  courses  through  in¬ 
flammatory  tissues,  as  in  infected  wounds,  abscess  cavities  and  the  like. 
To  some  extent  the  same  end  result  follows  when  the  infectious  elements 
are  absent  or  of  a  lesser  degree,  when  the  walls  of  the  vein  are  roughened, 
as  in  phlebosclerosis.  This  is  entirely  comparable  to  an  endarteritis, 
though  much  less  frequent.  When,  due  to  either  general  conditions  or  to 
local  disease  such  as  typhoid  fever  or  syphilis,  the  vitality  or  normality 
of  the  vein  walls  is  reduced,  phlebosclerosis  is  far  more  likely  to  follow. 

The  histological  changes  which  take  place  in  the  walls  of  the  veins 
in  phlebitis  are  precisely  similar  to  those  which  occur  in  inflammatory 
conditions  elsewhere.  These  are  an  infiltration  of  small  round  cells,  a  pro¬ 
liferation  of  the  connective  tissue  cells  and  the  formation  of  new  capillaries 
which  grow  into  the  thrombus.  This  then  may  become  organized  and 
finally  transformed  into  a  rod  of  scar  tissue  into  which  a  deposit  of  lime 
salts  may  take  place  thus  forming  a  phlebolith.  When,  however,  infection 
is  present,  necrosis  and  liquefaction  may  take  place  forming  virtually 
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an  endovenous  abscess.  From  this  focus,  infected  clot  or  pus  may  be 
swept  off  into  the  general  venous  circulation,  perhaps  to  be  carried  upward 
into  the  large  trunks,  through  the  right  chambers  of  the  heart  and  thence 
may  perhaps  lodge  in  the  radicles  of  the  pulmonary  vessels,  thus  causing 
pulmonary  embolism  and  infarction.  Connor  has  called  particular  atten¬ 
tion  to  the  frequency  of  this  process  in  the  phlebitis  of  typhoid  fever,  and 
he  has  apparently  demonstrated  that  minute  and  clinically  unrecognized 
phlebitis  in  minute  venules  may  thus  cause  pulmonary  embolism  of  very 
important  grade. 

There  can  be  no  question  whatever  that  mechanical  activity  of  any 
thrombosed  part,  as  in  a  phlegmasia  alba  dolens  of  whatever  origin,  tends 
to  favor  the  dislodgment  of  these  minute  thrombi.  The  natural  deduction 
is,  therefore,  to  emphasize  the  importance  of  absolute  rest  in  any  case  of 
phlebitis,  and  of  local  rest  of  the  part  in  which  the  phlebitis  is  present. 
The  great  danger  of  unsupervised  massage  or  other  mechanical  measures, 
even  in  apparently  healed  cases  of  phlebitis,  is  brought  out. 

General  septicemia,  multiple  embolism  and  thrombosis  and,  depend¬ 
ing  on  the  character  of  the  infecting  agent,  pyemia  may  thus  follow  a 
phlebitis. 

Phlebitis  is  much  more  likely  to  involve  those  veins  furthest  from 
the  heart,  probably  because  of  reduced  rapidity  of  the  blood-stream  there. 
Partly  also  as  a  result  of  gravity  itself,  thrombi  causing  phlebitis  are  most 
likely  to  occur  in  the  extremities,  notably  in  the  lower  ones.  The  process 
is  probably  also  more  frequent  in  these  areas  because  of  the  greater  fre¬ 
quency  of  mechanical  injury  such  as  may  result  in  the  handling  of  patients 
suffering  from  debilitating  conditions  as  carcinosis  and  tuberculosis.  An¬ 
other  pertinent  reason  for  the  very  frequent  occurrence  of  phlebitis  in  the 
veins  of  the  lower  extremities  is  the  common  occurrence  in  these  parts 
of  varicose  veins,  the  walls  of  which  eventually  develop  more  or  less 
phlebosclerosis  and  the  varicose  character  of  which  induces  a  sluggish 
blood  flow.  This  recognized  tendency  is  still  another  argument  for  great 
care  in  the  management  of  cases  of  varicose  veins,  particularly  those  of 
the  pampiniform  plexus  and  of  the  lower  extremities. 

Varicose  ulcers  of  the  legs  notably  and  superficial  varicose  ulcerations 
anywhere  are  very  likely  to  give  origin  to  diffuse  dissemination  of  septic 
thrombi,  and  to  spread  phlebitis.  This  fact  must  be  fully  considered  by 
the  surgeon  in  his  operative  management  of  varicose  ulcers.  Phlebitis 
also  develops  in  the  course  of  lymphangitis  of  any  part,  probably  from 
a  direct  extension  of  the  inflammatory  process  through  the  walls  of  the 
vein,  particularly  if  associated  with  an  infection. 

For  clinical  purposes  it  is  convenient  to  classify  a  phlebitis  from  its 
probable  etiology  or  from  its  symptomatology,  because  the  physician  is  thus 
directed  more  definitely  toward  a  special  management  of  the  case  designed 
to  attack  specifically  the  underlying  basic  pathogenesis.  Sansom  has 
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presented  a  classification  which  seems  particularly  practical.  To  a  very 
considerable  degree  I  have  followed  his  classification. 

Non-obliterative  Phlebitis. — This  may  be  classed  as  a  form  in  whicli 
complete  obliteration  of  the  involved  vein  does  not  take  place  or,  if  it 
occurs,  it  does  not  persist.  Such  cases  are  marked  by  the  appearance  of 
widely  separated  foci  of  phlebitis,  in  which  the  thrombosis  is  rarely  com¬ 
plete,  and  in  which  venous  stasis  may  not  therefore  become  marked,  but 
from  which  multiple  foci  appear  often  long  after  the  primary  process 
or  infection  has  subsided.  Such  cases  are  sometimes  classed  as  vagrant 
phlebitis.  They  develop  in  considerable  frequency  from  varicose  ulcers, 
usually  of  small'  extent,  from  postpartum  infections,  especially  in  their 
early  stages,  and  they  may  also  appear  in  syphilis,  usually  in  the  late 
stages.  The  symptoms  in  these  cases  are  very  often  entirely  out  of  pro¬ 
portion  to  the  apparent  degree  of  the  lesions  which  are  not  as  a  rule  either 
large  or  apparently  serious.  Fever  may  he  high  and  is  usually  accom¬ 
panied  by  a  rapid  pulse,  high  leukocytosis,  marked  prostration  and  often 
by  chills  and  sweat.  Pain  in  the  involved  area  is  usually  sudden  in  onset 
and  may  be  very  severe.  The  lesion  is  not  commonly  that  of  a  cordlike 
induration  marking  the  line  of  the  involved  vein,  hut  a  spherical  or  ovoid 
area  of  inflammation,  sometimes  closely  resembling  the  lesion  of  an 
erythema  nodosum.  These  lesions  may  quickly  and  completely  he  re¬ 
sorbed  and  they  often  leave  almost  no  detectable  trace  in  the  way  of  an 
indurated  or  sclerosed  vein,  but  relief  of  one  is  usually  quickly  followed  by 
the  appearance  of  another.  Sometimes  they  appear  in  crops  and  there 
seems  to  he  a  tendency  in  some  instances  to  the  symmetrical  distribution  of 
the  lesions.  In  my  experience  staphylococci  and  the  Streptococcus  viridans 
are  very  frequently  found  in  this  type  of  phlebitis  and  endocarditis  is  a 
very  frequent  complication.  These  cases  are,  even  in  favorable  instances, 
long  drawn  out  and  a  fatal  termination  from  endocarditis,  septicemia, 
or  from  embolism  is  very  frequent.  Two  cases  of  this  type  have,  in  my 
personal  experience,  recovered  without  any  permanent  disability. 

Obliterative  Phlebitis. — These  cases  are  also  usually  embolic  in  origin 
and  sudden  in  onset.  They  appear  commonly  with  the  symptoms  of  a 
sudden  sharp  pain  in  the  involved  area,  quickly  followed  by  the  appearance 
of  a  cordlike  thickening  about  the  involved  vein,  local  tenderness,  pain 
and  swelling.  The  area  of  induration  persists,  for  a  short  time  it  extends, 
hut  always  maintains  its  oblong  or  cordlike  shape,  except  as  it  may  invade 
adjacent  anastomosing  trunks.  The  symptoms  and  signs  are  usually  defi¬ 
nitely  local,  there  is  little  fever,  pulse  acceleration,  or  other  evidence 
of  general  disease.  As  the  process  recedes  the  induration  becomes  more 
definitely  focalized  in  and  about  the  involved  vein  which  in  healed  cases 
usually  persists  *s  a  definite  cordlike  structure.  Dissemination,  as  in  the 
form  just  described,  does  not  take  place  as  a  rule,  though  of  course  similar 
foci  may  appear  elsewhere,  probably  derived  from  the  same  original  focus. 
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Sometimes  the  area  may  break  down  into  an  indolent  ulcerative  process 
which  may  strongly  suggest  a  trophic  ulcer.  Opcasionally  in  unfavorable 
cases  quite  wide  extension  to  adjacent  venous  trunks  takes  place  and  some¬ 
times  one  eventually  sees  quite  extensive  loss  of  tissue.  The  cases  rarely, 
however,  take  on  the  picture  of  a  general  infection  and,  as  a  rule,  the 
blood  culture  will  be  found  negative.  General  symptoms  and  signs  are 
absent,  there  is  no  leukocytosis,  and  though  healing  is  very  often  slow 
and  occasionally  quite  extensive  disability  may  follow,  the  outlook  on  the 
whole  is  far  more  favorable  than  in  the  type  just  described.  This  form 
appears  also  with  great  frequency  in  postpartum  cases  and  apparently  it 
is  frequently  due  to  a  sterile  thrombus  dislodged  from  the  uterine  sinuses. 
When  the  number  of  involved  trunks  becomes  large  and  when  the  process 
is  complicated  by  a  secondary  lymphangitis,  the  familiar  picture  of  phleg¬ 
masia  alba  dolens  is  presented.  This  is  also  frequently  the  type  presented 
in  typhoid  phlebitis.  Its  most  frequent  serious  complication  is  a  pul¬ 
monary  or  coronary  embolism. 

Recurrent  Phlebitis. — This  is  a  type  of  chronic  phlebitis  which  de¬ 
velops  most  frequently  in  old  cases  of  obliterative  phlebitis.  The  lesions  do 
not  entirely  clear  up,  but  remain  more  or  less  tender.  There  is  a  tendency 
on  the  part  of  the  superjacent  skin  to  break  down  and  ulcerate  and  there  is 
a  very  definite  tendency  for  adjacent  veins  to  become  involved.  Perhaps 
due  to  obstructed  return  flow  in  the  original  area,  other  veins  become 
varicose  and  slight  bruises  or  injuries  are  very  likely  to  excite  a  return 
of  the  extending  thrombosis.  Infection  of  the  devitalized  area  from  an 
eczema  or  slight  skin  abrasion  is  likely  to  set  up  a  cellulitis  or  perhaps 
an  erysipelatous  inflammation  of  the  area.  This  type  of  phlebitis  is  par¬ 
ticularly  likely  to  appear  and  to  persist  for  an  interminable  period  in  the 
aged,  tuberculous,  gouty  or  syphilitic  patient,  and  may  become  eventually 
a  surgical  condition  in  so  far  as  its  management  is  concerned.  Amputa¬ 
tions,  notably  in  diabetics,  arteriosclerotics,  are  often  demanded,  especially 
if  outside  infections  be  introduced.  This  form  is  very  frequent  in  hos¬ 
pitals  for  chronic  diseases  and  in  homes  for  the  aged.  Early  surgical  care 
will  prevent  a  great  many  of  these  cases  from  becoming  serious  problems. 
One  cannot  help  feeling  that  in  the  majority  of  instances  they  result  from 
an  outside  infection  superimposed  on  some  constitutional  defect. 

Chronic  Phlebitis. — This  is,  as  Sansom  states,  a  “persistent  painful  or 
tender  induration  of  the  vein  walls,  resulting  in  atheroma.”  As  a  matter 
of  fact  it  appears  to  be  elementally  a.  phlebosclerosis  in  most  instances,  and 
it  is  seen  in  the  aged  and  infirm  who  have  varicose  veins,  notably  in 
patients  who  have  suffered  for  a  long  time  from  gout,  syphilis,  nephritis, 
diabetes  and  long-standing  tuberculosis.  It  is  usually  associated  with  more 
or  less  general  arteriosclerosis,  and  is  probably  an  analogous  process 
affecting  chiefly  the  veins.  Thrombosis  is  likely  to  occur  at  any  time  in 
these  cases,  extensive  disability  of  the  member  involved  takes  place  and 
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trophic  change  due  to  involvement  of  the  nerve  trunks  is  generally  more 
or  less  present.  Occasionally  these  symptoms  and  signs  dominate  the 
picture  to  such  an  extent  that  the  case  may  be  very  readily  taken  for  one 
of  primary  spinal  or  peripheral  nerve  disease. 

So  very  familiar  is  the  picture  of  phlegmasia  alba  dolens  that  it  seems 
unwise  to  attempt  description  of  the  condition  here,  or  to  discuss  its  well- 
understood  pathogenesis,  pathological  anatomy,  signs  and  symptoms  in 
a  text  designed  particularly  for  the  discussion  of  treatment. 

Its  occurrence  is  not  limited  to  postpartum  cases,  but  it  appears  also 
in  typhoid,  in  pneumonia,  and  especially  in  influenza.  It  is  of  quite  as 
much  interest  to  the  internist  as  to  the  obstetrician  or  general  practitioner. 
Briefly  it  may  be  summarized  as  a  phlebitis,  usually  of  the  obliterative 
type,  associated  with  a  lymphangitis  of  greater  or  lesser  extent.  Obstetri¬ 
cians  see  it  mostly  involving  the  lower  extremities,  and  in  typhoid  fever 
the  same  is  generally  true,  but  in  the  other  infections,  notably  pneumonia 
and  influenza,  the  upper  extremities  are  almost  as  frequently  the  primary 
site  of  the  process.  One  fact  must  always  be  borne  in  mind  by  the  prac¬ 
titioner,  namely,  that  this  type  of  phlebitis  commonly  develops  rather 
slowly  and  that  the  patient  may  complain  of  pain  long  before  signs  appear. 
The  pain  is  usually  of  a  radiating  character,  and  is  usually  ascribed  to 
some  group  of  muscles  as  the  calf  or  thigh  group.  There  may  or  may  not 
be  fever.  If  present  it  is  not  as  a  rule  very  high,  nor  of  sudden  onset. 
The  pain  may  persist  for  a  considerable  time  before  other  signs  indicative 
of  the  disease  are  apparent.  Frequently  practitioners  feel  that  the  pain 
may  he  a  neuritis,  a  myalgia  or  even  an  hysterical  manifestation  up  to 
the  time  when  edema,  localized  tenderness  and  induration,  often  deeply 
placed  along  a  vein  trunk,  appear  usually  with  more  or  less  coldness 
and  cyanosis  of  the  peripheral  portion  of  the  involved  extremity.  The 
very  great  importance  of  remembering  this  insidious  onset  lies  in  the 
absolute  necessity  for  early  diagnosis  and  prompt  application  of  treatment 
in  this  condition  if  satisfactory  results  are  to  be  expected. 

General  Treatment. — Even  before  diagnosis  has  been  verified  and 
often  before  it  is  more  than  mere  supposition,  the  suspicious  extremity 
must  be  immobilized.  The  position  to  be  selected  for  immobilization  is 
determined  by  finding  that  pose  in  which  the  greatest  relief  from  pain  is 
given  to  the  patient.  He  must  be  put  to  bed  in  every  instance  and  he  must 
from  the  first  be  cautioned  against  sudden  and  unnecessary  movements  and 
absolutely  advised  against  massage,  kneading,  vibration  and  other  mechan¬ 
ical  measures.  I  have  seen  such  measures,  in  several  instances,  especially 
in  the  early  stages,  directly  dislodge  a  thrombus  and  produce  fatal  pul¬ 
monary  embolism.  If  absolute  quiet  cannot  be  secured  otherwise,  the 
prompt  use  of  morphin  is  certainly  indicated. 

After  quiet  in  bed  and  a  comfortable  position  for  the  involved  extremity 
have  been  secured,  care  should  be  taken  that  no  skin  infections  take  place. 
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Most  scrupulous  supervision  is  often  necessary  in  this  respect,  especially 
when  the  involved  veins  are  deeply  situated  and  of  large  caliber.  Moist 
applications  should  never  be  permitted  at  this  period  of  the  process  nor 
until  some  real  idea  has  been  obtained  as  to  the  degree  of  tissue  devitaliza¬ 
tion  which  is  likely  to  occur.  As  a  rule,  the  extremity  is  most  comfortably 
supported  by  a  canvas  sling  covered  by  dry  cotton.  The  surface  of  the 
skin  must  be  gently  wiped  free  from  sweat  and  powdered  with  talc 
or 'zinc  stearate.  It  must  be  carefully  inspected  daily  so  that  no  small 
abrasion  or  pustule  may  escape  early  detection  and  prompt  treatment. 

Heat  properly  applied  usually  gives  considerable  relief,  hut  it  must 
not  be  prescribed  in  a  haphazard  manner.  A  temperature  above  110 
degrees  must  he  used  only  very  carefully.  The  careless  use  of  the  hot- 
water  bag  or  electric  pad  may  do  a  great  deal  of  harm,  particularly  in 
those  frequent  cases  where  wide  involvement  is  present.  Heat  is  best 
applied  by  an  electric  bulb  introduced  in  a  space  produced  by  a  tunnel  or 
wire  cage  in  such  a  way  that  the  light  cannot  come  into  direct  contact 
with  the  extremity.  The  limb  should  be  wrapped  in  a  layer  of  cotton  or 
surrounded  by  a  smooth,  soft  layer  of  blanket  or  gauze.  Sinclair  men¬ 
tions  favorably  the  use  of  electric  ionization. 

If  the  pain  is  very  severe  and  is  not  controlled  by  the  heat,  I  advise 
the  use  of  aspirin,  of  luminal  and,  if  not  contra-indicated  by  a  cardiac 
condition,  of  phenacetin  or  some  of  the  other  non-habit-forming  analgesics. 
Codein  or  morphin  must,  however,  be  used  where  the  pain  is  very  severe, 
or  when  such  soporifics  as  chloral,  adalin,  paraldehyd,  or  the  bromids  fail 
to  make  it  possible  for  the  patient  to  rest  and  sleep  in  relative  comfort. 
Where  the  use  of  opium  is  imperative,  I  have  found  it  advisable  to  vary 
the  form  as  frequently  as  possible,  thus  tending  to  lessen  the  liability  to 
habit  formation.  One  can  give  it  by  suppository,  by  mouth  or  hypoder¬ 
mically,  varying  the  form  of  the  preparation  so  that  the  patient  may  be 
kept  unaware  of  the  drug  used.  Relief  of  pain  and  quiet  are  often 
imperative  in  these  cases  at  almost  any  cost. 

The  patient  must  be  put  upon  a  light,  easily  digested  but  sufficient 
diet,  the  character  of  which  will  depend  very  largely  on  the  character 
of  the  primary  disease  in  which  the  phlebitis  has  developed  as  a  complica¬ 
tion.  The  general  body  resistance  must  not  be  allowed  to  fall  or  extension 
is  favored.  The  bowels  must  be  kept  well  opened,  saline  laxatives  being 
usually  the  most  satisfactory.  Occasional  colonic  lavage  is  very  beneficial. 
The  possibility  of  increasing  a  tendency  to  thrombosis  as  a  result  of  purga¬ 
tion  must,  however,  be  considered.  The  renal  activity  must  be  kept  in 
mind  and  observed  by  frequent  urinalysis  and  the  character  of  the  diet 
determined  somewhat  thereby.  I  see  no  reason  for  limiting  the  intake  of 
either  salt  or  water  unless  general  edema  or  some  other  direct  evidence 
of  renal  or  circulatory  inadequacy  appears.  In  gouty  or  nephritic  cases 
the  diet  must  be  modified  accordingly.  The  blood  value  must  not  be 
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allowed  to  deteriorate.  Frequent  determinations  of  the  hemoglobin  should 
be  made  and  falls  corrected  by  the  administration  of  iron  or,  in  suitable 
instances,  arsenic.  The  physician  must  never  neglect  the  general  condition 
in  his  intensive  treatment  of  the  case,  and  frequent  physical  examinations 
should  be  the  rule.  The  symptomatic  management  of  the  case  is  often¬ 
times  of  far  greater  importance  in  obtaining  a  satisfactory  ultimate  result 
than  the  specific  care  of  the  phlebitis  alone,  and  the  physician  must  never 
lose  sight  of  an  underlying  general  disease  and  such  factors  as  may  tend 
to  eliminate  further  tendencies  toward  the  development  and  spread  of  the 
phlebitis. 

There  can  he  no  doubt  that  the  use  of  certain  measures  does  tend  to 
lessen  the  liability  of  extension  of  the  thrombosis.  First  among  these, 
because  simplest  and  most  natural,  is  the  administration  of  sufficient 
water  provided  other  conditions  do  not  contra-indicate  this.  There  can 
be  little  doubt  but  that  the  use  of  citric  acid  intravenously  limits  the  tend¬ 
ency  to  thrombosis.  Jacobs  reports  very  definite  benefit  in  phlegmasia 
alba  dolens  by  the  use  of  sodium  citrate  given  by  mouth.  He  advocates 
giving  1  dr.  dissolved  in  a  glass  of  water  three  times  daily.  By  this 
means  he  was  able  greatly  to  prolong  the  clotting  time  of  the  blood  and 
the  result  in  the  case  reported,  so  far  as  dissolution  of  the  thrombus  was 
concerned,  seems  to  have  been  very  definite. 

Small  doses  of  potassium  iodid  introduced  intravenously  have  been 
favorably  mentioned  by  several  observers.  They  are  apparently  of  greatest 
benefit  in  the  latter  stages  of  the  disease,  although  they  are  supposed  also 
to  prolong  the  clotting  time  of  the  blood.  Sterile  ampules  of  the  drug  may 
now  be  obtained  from  various  firms  and  thus  far  I  have  seen  no  unfavor¬ 
able  results  from  its  use.  In  so  far  as  mere  clinical  observation  can  go 
in  a  very  limited  number  of  cases,  this  method  seems  to  he  of  real  value, 
but  the  same  result  can  apparently  be  reached  by  giving  the  iodid  in  the 
usual  way,  a  method  which  I,  in  common  with  most  practitioners,  have 
long  employed.  I  have  felt  that  the  iodids  were  particularly  useful  in 
cases  of  chronic  phlebitis,  or  in  those  instances  of  thrombosis  in  which 
venous  stasis  was  present  primarily. 

Sinclair  has  recently  called  attention  again  to  the  theoretical  pos¬ 
sibility  of  hastening  clot  consolidation  and  resorption  by  the  giving  of 
calcium  salts.  I  do  not  advise  this  procedure,  although  experimental 
investigations  conducted  some  years  since  by  Crowell  and  myself  have 
shown  in  rabbits  how  very  difficult  it  is  materially  to  alter  the  clotting  time 
of  the  blood  by  the  administration  of  lactate  of  lime.  A  much  more 
definite  tendency  toward  thrombosis  is  developed  by  reducing  the  body 
fluids  by  catharsis  and  withdrawal  of  fluid.  This  tendency  must  he  given 
full  consideration,  especially  when  operative  procedures  are  under  con¬ 
sideration. 

After  the  primary  stages  of  the  disease  have  passed  and  the  degree 
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of  tissue  injury  or  loss  can  be  estimated,  it  is  safe  to  introduce,  except 
in  diabetics,  nepliritics  and  advanced  arteriosclerotics,  warm  to  hot  fomen¬ 
tations,  oil  dressings  and  such  local  applications  as  saturated  solutions  of 
magnesium  or  aluminum  sulphate.  These  tend  to  reduce  the  edematous 
exudate  and  favor  resorption.  P.  Bull  advises  the  use  of  compresses 
saturated  with  2  per  cent  sodium  nitrite  solution  and  suggests  that  in 
surgical  procedures  the  surgeons’  hands  and  instruments  be  rinsed  with 
this  solution  in  an  attempt  to  minimize  secondary  thrombosis.  I  am  much 
opposed  to  the  use  of  such  preparations  where  abrasions  of  the  skin  are 
present,  for  infection  or  moist  gangrene  may  supervene.  They  no  doubt 
hasten  resorption  in  a  good  many  instances  and  they  often  relieve  pain. 
After  all  acute  symptoms  have  subsided,  gentle  bandaging  may  be  intro¬ 
duced,  using  for  this  purpose  preferably 'the  French  crepe  bandages  or 
those  made  of  similar  elastic  but  non-rubber-containing  material.  Very 
gentle  and  carefully  supervised  passive  movements  of  increasing  inten¬ 
sity  may  eventually  be  introduced,  so  that  the  muscle  atrophy  does  not 
proceed  too  far,  but  it  must  be  a  long  time  before  the  patient  is  allowed 
out  of  bed  or. to  use  the  involved  extremity  at  will.  Fortunately,  the 
patient’s  caution  in  respect  to  movement  and  the  resulting  pain  is  sufficient 
to  enforce  the  desired  care,  but  a  return  to  normal  movement  must  be 
most  cautiously  approached.  For  a  long  time  thereafter  gentle  bandaging 
of  the  part  is  advised  while  the  patient  must  remain  under  medical  obser¬ 
vation  usually  for  a  much  longer  period  than  he  believes  necessary. 

Quite  frequently  after  phlegmasia  alba  dolens  and  also  after  other 
clinical  forms  of  phlebitis,  such  serious  nerve  defects  persist  that  some 
consideration  of  their  management  is  desirable.  In  my  experience  this 
has  occurred  most  frequently  in  patients  with  chronic  phlebosclerosis, 
diabetes,  nephritis,  arteriosclerosis,  gout,  or  syphilis.  This  result  may 
follow  in  many  instances  from  actual  neuritis  consequent  upon  direct 
invasion  of  the  nerve  trunks,  or  perhaps  from  the  effect  on  the  peripheral 
fibers  of  the  toxic  materials  which  bathe  them.  Most  commonly  of  all  in 
my  experience  it  results  from  the  encroachment  of  the  fibrous  tissue  *vhich 
follows  the  resorption  of  the  inflammatory  exudate.  Doubtless  also  there 
are  serious  nutritional  defects  which  take  place  in  the  nerve  fibers.  Great 
disturbance  of  sensation  and  of  vasomotor  control  are  often  seen,  and 
serious,  even  permanent,  trophic  changes  may  occur.  The  extent  to  which 
these  lesions  may  mend  themselves  when  sufficient  time  and  persistent  care 
is  given  them  is  often  quite  surprising,  but  medical  and  even  surgical 
assistance  is  usually  necessary.  In  several  instances  deformities  have  fol¬ 
lowed  which  have  demanded  tenotomies  and  very  careful  reconstructive 
surgery.  This  must,  of  course,  be  most  advisedly  considered  before  opera¬ 
tion  because  of  the  likelihood  of  reexciting  either  another  phlebitis  or  an 
infection  in  the  largely  devitalized  tissue.  Carefully  observed  massage 
with  stretching  operations  may  be  cautiously  employed,  but  usually  only 
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after  the  patient  has  been  well  tested  out  on  massage  and  active  and  passive 
movements.  The  iodids  are  of  special  use  in  cases  of  this  kind.  The  use 
of  diathermia  or  static  and  faradic  electricity  is  highly  recommended  by 
some.  Treatment  with  sunlight  has  also  been  employed  with  very  definite 
benefit  in  cases  under  my  observation.  This  usually  possesses  the  great 
additional  benefit  of  improving  the  general  status  of  the  patient,  a  thing 
which  is  always  of  primal  importance,  particularly  in  slowly  convalescing 
cases. 

C.  de  la  Carriere  speaks  very  enthusiastically  of  the  treatment  of  all 
forms  of  phlebitis,  except  those  due  to  cachectic  disease',  by  hydromineral 
treatment,  such  as  is  employed  at  Bagnoles-de-bOrne.  He  states  that  the 
hot  mineral  water  cure  is  most  efficacious  when  applied  before  the  inflam¬ 
matory  exudates  have  time  to  organize.  The  treatment  at  Bagnoles-de- 
l’Orne  consists  of  baths  of  which  the  temperature,  always  lower  than  body 
temperature,  varies  from  33°  C.  to  36°  C.  and  of  which  the  dura¬ 
tion  reaches  from  50  to  60  minutes,  these  maximum  periods  being 
reached  finally  after  primary  short  exposures.  The  results  are  said  to  be 
excellent. 

Surgical  Treatment. — Surgery  has  a  distinct  field  in  phlebitis  as  it 
has  in  thrombosis  and  in  embolism.  It  is  in  some  instances  a  safer  and 
more  beneficial  procedure  than  medical  treatment  in  so  far  as  cure  and 
removal  of  the  condition  is  concerned.  Cases  occur,  as  in  embolism,  in 
which  amputation  of  an  involved  extremity  may  be  not  only  advisable 
but  even  imperative  in  order  that  the  process  may  be  limited,  and  that 
it  may  not  extend  to  other  territory.  This  is  usually  seen  when  thrombosis 
of  an  infectious  character  is  present  and  also  where  embolism  is  either 
present  or  seriously  apprehended. 

Removal  of  a  diseased  vein  may  be  demanded  in  some  instances  where 
pain  is  a  dominant  symptom ;  resection  of  the  vein  may  give  complete  and 
final  relief.  As  a  rule,  resection  is  not  to  be  practiced  as  a  means  for 
checking  a  rapidly  spreading  thrombosis  unless  a  collateral  circulation  has 
been  pretty  well  established.  The  question  of  the  surgical  treatment  of 
varicose  ulcers  comes  into  play  in  deciding  these  problems.  In  any  in¬ 
stance,  the  surgeon  must  exercise  great  judgment  and  very  considerable 
technical  skill  in  deciding  on  the  time  for  and  the  extent  and  character  of 
the  operation.  He  must  constantly  bear  in  mind  the  dangers  of  a  spread 
which  may  follow  extension  of  infection,  thrombosis  or  disturbance  of  more 
or  less  already  established  circulatory  paths.  The  technic  employed  must 
be  thoroughly  studied  so  that  no  undue  traumatism  is  inflicted  and  at 
the  same  time  great  care  must  be  exercised  in  the  excision  of  all  devital¬ 
ized  tissue.  The  poor  nutrition  of  the  tissues  must  be  kept  well  in  mind 
throughout.  Extraordinary  care  to  prevent  septic  processes  must  be  exer¬ 
cised  in  all  cases  and  mechanical  traumatisms,  such  as  may  be  inflicted 
with  impunity  in  ordinary  surgical  procedures,  must  be  minimized  in 
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the  light  of  the  known  tendency  to  thrombosis,  embolism  and  devitaliza¬ 
tion  of  tissue. 

All  that  has  been  said  as  to  the  surgical  treatment  of  embolism  and 
thrombosis  applies  with  equal  force  to  surgical  treatment  in  phlebitis, 
either  of  the  acute  or  chronic  forms.  Sinclair  makes  the  statement  that 
thrombosis  and  embolism  are  much  more  likely  to  follow  in  postoperative 
phlebitis  than  in  phlegmasia  alba  dolens,  but  does  not  advance  any  real 
explanatory  data. 
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CHAPTER  XX 


THROMBO-ANGIITIS  OBLITERANS 
S.  J.  Goldberg 

Synonyms. — Presenile  spontaneous  gangrene,  juvenile  gangrene,  en- 
darteritis-obliterans,  intermittent  claudication. 

Definition. — Thrombo-angiitis  obliterans  (named  by  Leo  Buerger)  is 
an  organic,  inflammatory,  thrombotic  disease  of  the  blood  vessels  (arteries 
and  veins),  chiefly  seen  in  the  extremities  but  sometimes  extending  to  the 
internal  parts,  in  which  there  is  occlusion  of  the  lumen  of  sections  of  the 
vessel.  This  gives  rise  to  impairment  of  function  of  the  parts  supplied 
by  these  vessels,  or  to  complete  incapacity  of  the  extremity  involved,  loss 
of  vitality,  and  finally  gangrene. 

Etiology. — No  previous  diseases  seem  to  have  any  bearing  as  a  direct 
causative  factor  in  the  production  of  this  condition  with  the  possible 
exception  of  syphilis.  No  true  etiological  factor  that  would  fit  in  even 
with  a  small  portion  of  cases  has  ever  been  presented.  William  Lusk  of 
New  York  reported  prompt  and  permanent  improvement  in  several  cases 
under  intensive  arsphenamine  treatment.  All  his  cases,  however,  showed  a 
positive  Wassermann  test  before  treatment.  Previous  habits  of  smoking, 
mode  and  place  of  living,  alcoholic  habits,  or  the  possession  of  an  unstable 
and  hypersensitive  nervous  system  seem  to  have  a  direct  bearing  on  the 
histories  of  the  cases  that  I  have  seen. 

Erb  in  his  first  description  of  this  condition  advanced  the  opinion  that 
smoking  was  the  most  prominent  etiological  factor,  and  Willy  Meyer 
several  years  ago  discussed  at  great  length  the  various  toxins  found  in 
cigarette  tobacco  or  generated  by  burning  tobacco  in  any  form.  He  even 
calculated  the  number  of  cubic  feet  of  tobacco  smoke  laden  with  toxins  a 
smoker  of  twenty  cigarettes  a  day  would  inhale  and  concluded  by  putting 
the  entire  blame  on  tobacco,  contending  that  the  beginning  of  marked 
symptoms  was  coincident  with  the  point  of  saturation  of  the  body  with 
these  tobacco  toxins.  It  is  true  that  a  large  proportion  of  the  patients  suf¬ 
fering  with  this  condition  are  inveterate  cigarette  smokers,  and  it  is 
plausible  that  it  might  be  a  predisposing  factor,  but  it  wil]  not  explain  the 
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great  majority  of  cases.  I  have  had  6  cases  out  of  a  series  of  30  whose 
tobacco  habit  was  decidedly  negligible. 

In  most  of  the  cases  living  in  Russia  or  Poland  until  adult  life,  one 
gets  the  familiar  alcoholic  history,  always  several  small  drinks  of  whisky 
each  day  because  of  the  cold  winters,  but  rarely  intoxication.  The  history 
of  the  diet  of  these  patients  is  characteristic,  since  most  of  them  are 
Jewish,  one  notes  that  their  diets  are  conspicuous  for  their  excess  of 
carbohydrates  and  fats.  This  fact  suggests  itself  as  being  of  extreme 
importance  as  an  etiological  factor  producing  this  symptom-complex, 
because  of  the  frequency  with  which  high  blood-sugar  percentages  (hyper¬ 
glycemia)  have  been  found  by  Bernhard  and  others. 

Most  of  the  patients  belong  to  the  poor  or  middle  class,  who  for  many 
generations,  both  in  the  land  of  their  nativity  and  in  this  country,  have 
undergone  many  hardships,  physical  and  mental.  Their  housing  has 
necessarily  been  very  congested  and  often  far  from  sanitary  and,  every¬ 
thing  considered,  not  conducive  to  producing  perfect  health.  It  is  well 
known  that  many  of  these  people  make  up  a  conspicuous  portion  of  that 
class  known  as  psychoneurotics  or  neuropaths,  an  end  product  of  many 
years  lived  day  by  day  in  constant  fear  of  death,  persecution  or  exile. 
But  it  is  difficult  to  estimate  how  strong  a  factor  this  is  in  causing  the 
disease. 

Another  element  which  is  often  put  forth  as  an  etiological  or  predis¬ 
posing  factor  is  the  history  of  years  of  exposure  of  the  extremities  to 
severely  cold  weather,  such  as  the  winters  of  Russia,  where  many  of  these 
people  come  from.  Such  exposure  to  cold  is  common  history  in  these 
patients,  but  other  people  in  those  countries  suffer  the  same  exposure 
and  are  not  afflicted  with  this  condition  with  any  such  marked  frequency. 
It  is  also  uncommon  to  find  this  condition  in  other  races  having  occupa¬ 
tions  necessitating  severe  and  continuous  exposures,  such  as  the  lumbermen 
in  the  far  north,  longshoremen,  truckmen,  etc.  It  must  be  conceded 
that  the  true  etiology  has  not  been  found  although  the  elements  mentioned 
might  readily  be  predisposing  factors. 

History  and  Geographical  Distribution. — Eor  many  years  this  disease 
belonged  to  the  poorly  defined  group  of  symptom-complexes  known  as  the 
vasomotor  trophoneuroses.  This  group  was  made  to  include  acrocyanosis, 
erythromelia,  erythromelalgia  and  Raynaud’s  disease,  because  the  clinical 
signs  and  symptoms  in  some  stages  are  very  much  alike.  But  the  exten¬ 
sive  work  of  Leo  Buerger  and  others,  about  1908,  showed  conclusively  that 
this  disease  was  an  actual  thrombosis  of  the  vessels,  both  arteries  and 
veins,  causing  variable  degrees  of  permanent  occlusion.  While  Raynaud’s 
disease  and  the  others  may  for  a  time  present  the  same  symptoms  and 
signs  and  may  end  in  gangrene,  the  latter  is  caused  entirely  by  a  vasomotor 
neurosis  causing  variable  degrees  of  spasm  of  the  arteries  and  giving  rise 
to  intermittent  and  variable  degrees  of  arterial  occlusion. 
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The  condition  we  are  considering  was  described  by  several  German 
clinicians  as  “Spontan-Gangran”  or  spontanous  presenile  gangrene,  as  early 
as  1875,  and  a  little  later  as  “obliterating  endarteritis.”  As  early  as 
1879,  von  Winiwarter  described  the  condition  as  an  obliterating  endarter¬ 
itis  caused  by  a  proliferation  of  the  fibrous  and  cellular  elements  of  the 
intima,  which  process  continued  until  there  was  a  full  occlusion  of  the 
vessel. 

During  the  last  ten  years  many  cases  answering  the  same  description 
have  been  reported  in  Russia,  Japan,  China,  and  Persia.  In  this  country 
it  is  quite  commonly  found  in  the  large  centers  of  population  along  the 
seaboard,  particularly  those  harboring  large  numbers  of  Russians,  Slavs 
and  Poles,  or  their  next  generation.  More  than  600  cases  are  recorded 
in  New  York  City  alone.  A  fairly  large  number  of  cases  have  also  been 
described  in  Wisconsin  and  Minnesota  among  the  Slavonic  settlers  and 
the  first  generation  of  their  descendants. 

Incidence  (Age,  Sex  and  Race). — Thromho-angiitis  obliterans  is  a 
disease  of  the  young  and  mid-adult  age.  In  my  series  of  30  cases  the 
youngest  was  twenty  years  of  age  and  the  oldest  sixty  years. 

The  enumeration  was  as  follows: 

Between  20  and  30  years  6  cases 

Between  30  and  40  years  17  cases 

Between  40  and  50  years  5  cases 

Between  50  and  60  years  2  cases 

The  onset  in  many  cases  is  so  insidious  and  the  course  so  slow,  char¬ 
acterized  by  a  tendency  to  periods  of  improvement,  then  relapses,  that 
it  is  very  likely  that  if  a  diagnosis  could  have  been  made  in  the  initial 
stage  of  the  disease  we  would  find  their  ages  really  ranging  some  few 
years  younger  than  stated.  Willy  Meyer  is  of  the  opinion  that  the  disease 
begins  shortly  after  puberty  in  many  cases  and  gives  rise  to  the  char¬ 
acteristic  symptoms  suificiently  to  he  recognized  only  in  early  middle  life. 

All  of  my  cases  were  in  the  male  sex,  except  1.  The  sex  incidence 
given  by  those  who  have  seen  or  collected  many  cases  is  about  1  female  to 
75  males.  The  most  plausible  reason  for  the  rarity  in  the  female  sex  is 
because  of  the  repeated  periodic  congestion  of  the  lower  part  of  the  body 
and  lower  extremities  (as  in  menstruation  and  pregnancy),  acting  as  a 
prohibitory  measure. 

By  far  the  largest  number  of  cases  occur  in  the  Hebrew  race.  The 
ratio  would  be  even  greater  than  that  of  male  to  female.  I  he  large 
majority  of  these  cases  are  immigrants  from  Russia,  Russian  Poland  or 
German  Poland.  If  it  is  found  that  the  patient  is  American  born,  it 
usually  follows  that  his  parents  were  immigrants.  Naturally  there  are 
exceptions  to  this  rule.  About  75  per  cent  of  cases  were  of  the  Jewish 
race.  I  have  never  seen  2  cases  in  one  family. 
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Pathology. — According  to  Buerger,  presenile  spontaneous  gangrene 
is  not  a  protein  manifestation  of  an  arteriosclerotic  process,  but  a  distinct 
pathological  and  clinical  entity  characterized  by  an  ascending  thrombotic 
occlusion  of  the  arteries  alone,  or  of  the  arteries  and  veins.  It  begins 
usually  in  the  blood-vessels  of  the  legs  below  the  bifurcation  of  the  popliteal 
artery,  and  then  spreads  upwards  to  the  larger  trunks,  or  it  may  appear 
independently  in  other  vessels.  This  occlusive  thrombosis  is  followed  by 
organization  and  canalization  of  the  clot,  and  with  the  disappearance  of 
the  inflammatory  process  finally  comes  a  periarteritis  which  often  binds 
firmly  together  arteries,  veins  and  nerves  in  one  solid  cord.  Histological 
studies  in  some  cases  show  also  distinct  interstitial  and  parenchymatous 
neuritis  and  atrophic  changes  in  voluntary  muscles,  which  probably  ex¬ 
plains  some  of  the  trophic  manifestations.  The  evident  attempted  estab¬ 
lishment  of  a  compensatory  circulation  both  by  the  vascularization  of 
the  occluding  thrombus  and  by  utilization  of  natural  anastomotic  routes, 
shows  the  tendency  to  self-cure,  or  at  least  to  maintain  a  sufficient 
circulation. 

These  pathologic  processes  are  of  such  a  character  as  to  suggest  their 
being  caused  by  some  specific  type  of  microorganism  or  toxin.  No  one, 
however,  has  succeeded  in  demonstrating  the  offending  agent  bacterio- 
logically  or  morphologically. 

Willy  Meyer  and  Bernhard,  as  a  result  of  their  extensive  work  in  test¬ 
ing  out  the  sugar  tolerance  in  their  large  group  of  cases  suffering  from 
thrombo-angiitis  obliterans,  contend  that  it  is  not  caused  by  a  specific 
organism  but  that  the  occluding  thrombosis  is  caused  primarily  by  a 
stasis.  This  is  brought  about  by  the  presence  of  a  hyperglycemia  and 
increase  in  the  red  blood-corpuscles  and  blood-platelets  which  produces 
a  marked  increase  in  the  viscosity  of  the  blood,  which  is  in  turn  con¬ 
ducive  to  the  production  of  variable  degrees  of  stasis  in  the  pendent  vessels. 
The  sugar  concentration  in  the  blood  approached  closely  that  found  in 
diabetes.  This  led  them  to  believe  that  the  occluding  thrombi  were  pri¬ 
marily  and  originally  a  conglomeration  of  red  blood-corpuscles  and  plate¬ 
lets  which  later  became  organized.  It  is  interesting  to  note  that  they  were 
successful  in  relieving  the  distressing  symptoms  in  many  cases  by  reduc¬ 
ing  the  viscosity. 

Symptoms  and  Diagnosis. — The  symptoms  are  due: 

1.  To  the  gradual  shutting  off  or  diminution  of  the  arterial  blood 
supply  to  the  muscles  by  the  occluding  thrombus,  this  being  most  marked 
at  times  when  a  maximum  blood  supply  is  required,  as  in  walking  or  exer¬ 
cising  the  extremities  involved. 

2.  To  the  almost  complete  occlusion  of  important  blood  supply  caus¬ 
ing  extreme  interference  with  local  function,  pain,  trophic  changes  and 
gangrene. 
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The  history  of  the  advent  and  development  of  symptoms  is  very  much 
the  same  in  most  cases,  the  only  difference  being  the  length  of  time  before 
the  symptoms,  depending  on  the  completeness  of  the  occlusion,  are  suffi¬ 
ciently  marked  to  attract  attention.  The  first  sign  noticed  by  the  patient, 
and  usually  attributed  to  rheumatism  or  flat-foot,  is  pain  in  the  toe,  foot 
or  calf  of  one  leg  while  walking  or  standing.  Sometimes  at  the  onset 
the  conspicuous  symptom  is  a  cramplike  feeling  in  the  calf,  hip  or  lumbar 
region  while  exercising.  I  have  seen  a  small  group  of  cases  where  all  the 
early  symptoms  were  referable  to  the  back  and  hip,  suggestive  of  lumbago 
or  sciatica.  This  pain  is  relieved  when  he  sits  down  and  holds  up  his 
leg,  but  recurs  again  on  an  attempt  to  walk  a  distance  or  otherwise  exercise. 
This  most  characteristic  symptom  is  present  in  most  cases  and  is  com¬ 
monly  spoken  of  as  “intermittent  claudication,”  which  term  was  first 
used  to  describe  the  intermittent  lameness  in  horses  due  to  venous  throm¬ 
bosis  from  other  causes. 

After  a  variable  length  of  time  these  patients  are  forced  to  take  fre¬ 
quent  rests  while  walking  and  one  can  judge  the  progress  of  the  arterial 
occlusion  in  any  one  case  by  the  distance  he  can  walk  without  resting. 
I  have  seen  patients,  whom  the  pain  would  induce  to  stop,  examine  their 
affected  limb  and  even  take  off  their  shoe  and  try  to  dispel  the  pain  or 
numbness  by  rubbing.  Others  who  do  not  at  first  suffer  from  “inter¬ 
mittent  claudication”  complain  that  their  feet  become  cold  and  numb  or 
burn  when  exposed  to  dampness  or  cold  weather.  Another  common  symp¬ 
tom  is  the  feeling  that  they  have  stockings  on,  when  walking  barefoot. 
There  are  some  abortive  cases  where,  after  the  common  symptoms  have 
been  in  evidence  for  variable  lengths  of  time,  they  disappear  and  are  never 
in  evidence  again.  This  may  be  explained  by  the  establishment  of  a 
sufficient  compensatory  circulation  either  by  the  natural  collaterals  or  the 
ample  canalization  of  the  organized  thrombus. 

If  the  condition  exists  in  the  upper  extremity,  the  progress  of  symp¬ 
toms  is  usually  much  slower  and  less  disturbing  to  the  patient,  because 
it  is  much  easier  to  favor  the  hands  from  exposure  to  cold  and  dampness 
than  it  is  the  lower  extremities.  Coincident  with  the  first  signs  of  this 
disorder,  the  affected  limb  when  held  in  the  pendent  position  takes  on 
a  characteristic  purplish  blue  color  which  is  noticed  in  the  toes  and  fore¬ 
part  of  the  foot  and  which  afterwards  extends  up  as  far  as  the  ankle  and 
other  surrounding  parts.  Conversely,  on  elevation  of  the  affected  part 
high  above  the  horizontal,  it  becomes  promptly  blanched,  and  the  ischemia 
may  persist  even  in  the  horizontal  plane.  The  color  depends  entirely  on 
the  extent  of  thrombotic  occlusion  or  the  success  of  the  collateral  cir¬ 
culation. 

In  most  cases,  after  a  lapse  of  some  months  or  years,  as  the  thrombosis 
develops  more  extensively,  first  the  dorsalis  pedis  pulse  is  cut  off,  then  the 
posterior  tibial,  and  finally  the  anterior  tibial.  Evidences  of  trophic  dis- 
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turbance  now  make  their  appearance  either  after  a  minor  traumatism  or 
without  any  apparent  cause.  An  abraded  spot,  a  hemorrhagic  bleb  or  a 
small  patch  of  superficial  dry  gangrene,  appears,  usually  on  the  great  toe, 
under  the  nail  or  on  the  heel.  This  usually  spreads  up  the  foot  and 
finally  up  the  leg. 

It  is  at  this  time  that  severe  pain  becomes  a  marked  symptom,  first 
only  when  walking  and  later  excruciating  even  at  night  in  bed.  So  severe 
is  the  pain  that  patients  oftentimes  beg  for  surgical  interference,  even 
amputation,  hoping  for  relief.  Such  severe  symptoms,  however,  may 
take  years  to  develop,  because  of  the  establishment  of  a  collateral  circula¬ 
tion  or  of  a  change  of  occupation  requiring  little  walking  or  standing. 
Sooner  or  later,  minor  trophic  manifestations  turn  into  ulcers,  and  ulcers 
give  way  to  gangrene,  accompanied  by  excruciating  pain,  which  is  much 
worse  when  the  foot  is  elevated  than  when  on  the  floor.  This  is  because 
of  the  greater  local  anemia  incident  to  the  elevated  position.  That  angle 
at  which  the  erythromelia  disappears  and  the  ischemia,  begins  to  appear 
has  been  recorded  for  each  individual  case  for  the  purpose  of  noting  the 
rapidity  of  the  occluding  process,  and  has  been  called  the  “angle  of 
circulatory  sufficiency.”  This  serves  as  a  method  of  checking  up  the 
extent  of  improvement  in  using  the  various  methods  of  treatment. 

It  should  be  noted  that  one  sometimes  meets  cases  with  this  condition 
which  have  for  a  long  time  suffered  symptoms  consistent  with  occluded 
main  arteries,  but  still  have  good  pulsation  in  the  dorsalis  pedis  and  tibial 
arteries. 

To  summarize,  the  following  are  the  important  features  upon  which  a 
diagnosis  can  be  made : 

1.  A  history  of  intermittent  claudication  in  the  foot  or  calf  of  one 
in  middle  life  of  the  male  sex  and  J ewish  race. 

2.  Development  of  vasomotor  unbalance  and  circulatory  disturbance 
dependent  upon  the  closure  of  peripheral  vessels. 

3.  History  of  phlebitis,  past  or  present,  single  or  migrating,  in  any 
superficial  vessel. 

4.  Presence  of  certain  objective  signs :  ischemia  upon  elevation  of  the 
limb,  erythromelia  in  the  pendent  position. 

5.  Local  pain  (constant  or  spasmodic). 

6.  Absence  of  peripheral  pulse. 

7.  Appearance  of  trophic  disturbance,  such  as  ulcers. 

8.  Development  of  small  areas  of  dry  gangrene. 

Prognosis. — One  must  be  very  guarded  in  making  a  prognosis  in  these 
cases.  Practically  all  have  a  tendency  to  progressive  occlusive  thrombosis, 
finally  ending  in  amputation  and  re-amputation,  but  sometimes  very 
slowly.  There  are  also  those  cases  described  as  “abortive  cases.”  In  gen¬ 
eral,  if  it  is  possible  to  make  an  early  diagnosis,  especially  in  the  stage 
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when  the  symptoms  are  obscure  and  indefinite,  and  to  direct  and  organize 
the  future  life  of  each  patient  in  such  manner  that  he  can  protect  the 
affected  parts  from  exposure  and  injury,  to  regulate  his  diet  as  to  carbo¬ 
hydrates,  and  to  change  his  occupation  to  one  of  less  walking  and  stand¬ 
ing,  a  longer  and  more  useful  life  can  be  promised. 

Treatment. — The  purpose  of  all  forms  of  treatment  is  the  relief  of 
pain,  the  restoration  of  function,  or  both.  The  general  plan  of  the  various 
methods  that  have  been  employed  has  been  to  increase  the  local  capillary 
hyperemia,  to  encourage  the  formation  of  a  collateral  circulation  that  will 
be  sufficient  for  the  needs  of  all  the  muscles  involved  in  the  local  func¬ 
tions,  and  to  reduce  the  viscosity  of  the  blood. 

The  final  outcome  in  most  cases  in  spite  of  all  treatment,  until  the 
specific  cause  and  cure  are  found,  is  and  will  be  amputation,  and  to  be 
successful  must  be  high  amputation.  But  since  the  severe  symptoms  may 
take  years  to  develop,  or,  if  a  sufficient  collateral  circulation  is  established 
around  the  thrombosed  vessels  may  never  reach  a  stage  requiring  such 
radical  procedure,  so  for  the  interim  between  the  first  beginning  in¬ 
capacity  and  the  stages  demanding  amputation,  many  forms  of  treatment 
have  been  suggested  and  tried. 

Drugs. — The  drugs  most  commonly  tried  are  potassium  iodid,  mer¬ 
cury,  nitroglycerin,  nitrites,  benzyl-benzoate  and  all  the  other  vasodi¬ 
lators,  fibrolysin  and  thiosinamin.  When  the  condition  is  associated  with 
arteriosclerotic  hypertension  relief  is  seen  for  a  time  from  the  iodids  and 
nitrites.  In  some  of  the  early  cases  where  the  thrombosis  is  not  extensive 
there  is  often  relief  of  pain  and  the  intermittent  claudication  on  giving 
frequent  small  doses  of  benzyl-benzoate,  but  the  result,  if  any,  is  not 
lasting. 

Morphin  and  its  derivatives  will  stop  the  pain,  but  on  account  of  the 
great  length  of  time  that,  it  has  to  be  administered,  and  the  ever-increasing 
doses  that  are  necessary,  is  inadvisable.  Almost  equally  good  results  can 
be  had  by  using  some  of  the  newer  salicylate  products,  such  as  aspirin, 
or  atophan  in  combination  with  some  hypnotic  at  night. 

Locally,  for  small  ulcers  or  broken  down  patches  of  gangrene,  the  usual 
surgical  measures  hold  good,  using  mildly  antiseptic  powders  for  dry 
dressings  and  balsam  of  peru  for  the  broken  down  areas.  I  might  empha¬ 
size  that  it  is  well  worth  the  effort  and  time  spent  in  getting  these  little 
areas  of  gangrene  healed  up,  because  if  neglected  or  infected  they  spread 
very  rapidly. 

Heat  and  Elevation  of  Member. — For  the  relief  of  severe  pain  and 
for  healing  up  small  gangrenous  ulcers,  elevation  of  the  leg  or  arm  and 
exposure  to  various  forms  of  dry  heat  have  their  merits.  The  greatest 
measure  of  benefit  is  obtained  by  using  a  quartz  lamp,  or  a  high-powered 
electric  lamp  with  a  reflector,  or  an  electric  light  bath.  Where  these  are 
out  of  reach  the  even  heat  of  an  electric  heating  pad  will  serve  fairly  well. 
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The  wound  should  be  dressed  often  and  be  kept  perfectly  clean  and  dry.  It 
must  be  borne  in  mind  that  this  treatment  may  have  to  be  carried  out  for 
weeks,  but  may  delay  an  amputation  and  is  therefore  worth  while.  The 
use  of  any  form  of  moist  dressing  is  to  be  discouraged  because  it  leads 
to  maceration  and  spread  of  the  destructive  process.  On  the  other  hand, 
if  there  is  no  gangrene  or  ulceration,  soaking  the  parts  involved  in  hot 
water  several  times  a  day  will  relieve  the  pain  and  aid  in  maintaining 
function  by  producing  a  hyperemia. 

Electrotherapy. — Dr.  N.  EL  Ludington  of  New  Haven  has  had 
occasion  to  use  the  d’Arsonval  current  in  a  number  of  cases,  particularly 
in  the  stages  of  severe  pain  and  beginning  gangrene,  and  reports  material 
improvement  where  this  method  has  been  used  for  a  period  of  months: 
relief  of  pain,  healing  of  gangrenous  finger  tips,  and  bettering  of  the  cir¬ 
culation  in  the  lower  extremities  to  such  an  extent  as  to  make  it  possible  to 
amputate  much  more  peripherally  in  cases  finally  requiring  it.  His 
technic  is  as  follows : 

“Seated  on  the  autocondensation  pad  with  the  other  electrode  applied  to 
the  immediate  neighborhood  of  the  lesion  and  distally,  if  possible,  the 
patient  is  given  the  smallest  milliamperage  that  can  be  achieved  with  the 
apparatus  available.  The  current  is  allowed  to  flow  for  ten  seconds  and 
interrupted  for  five  seconds.  This  is  continued  for  twenty  minutes  to  half 
an  hour  daily,  or  as  frequently  as  every  four  hours  in  urgent  cases.  Where 
practicable  a  suitable  electrode  may  be  substituted  for  the  condensation 
pad  and  applied  high  up  on  the  affected  limb,  observing  the  rules  as  to 
size  of  electrode  that  obtain  in  diathermy.  It  has  seemed  that  the  best 
results  have  been  obtained  by  the  frequent  interruption  of  the  current 
in  either  form  of  treatment.  The  greatest  care  is  essential  to  avoid 
coagulation.” 

Bier  Suction  Cylinders. — This  method  of  producing  a  local  hyperemia 
was  suggested  and  tried  out  especially  for  the  relief  of  pain.  The  hyper¬ 
emia  so  produced  was  so  sudden  and  transient  that  often  it  intensified  the 
pain  and  was  therefore  given  up  as  a  general  therapeutic  measure. 

Femoral  Vein  Ligation  and  Arteriovenous  Anastomosis. — About 
1910,  Buerger  conceived  the  idea  of  doing  arteriovenous  anastomosis  in 
advanced  cases,  thus  diverting  the  blood  from  the  closed  arteries  to  the 
open  veins.  His  method  was  to  do  an  anastomosis  between  the  femoral 
artery  and  femoral  vein,  expecting  that  the  venous  return  would  be  re¬ 
established  through  the  saphenous  veins.  The  results  were  far  from 
gratifying.  Those  whose  deep  veins  were  not  thrombosed  did  well  for  a 
while  but  later  came  to  amputation. 

Lillienthal,  in  1915,  tried  multiple  ligation  of  the  large  superficial 
veins  to  produce  a  permanent  hyperemia  but  without  lasting  success. 
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Nathaniel  Ginsberg,  in  1916,  tried  femoral  vein  ligation  to  produce  cir¬ 
culatory  stasis  in  the  affected  limb,  in  combination  with  repeated  intraven¬ 
ous  injections  of  2^  per  cent  sodium  citrate  solution  to  reduce  the  blood 
viscosity  and  reported  a  fair  measure  of  success  in  some  cases.  This 
benefit  was  probably  more  from  the  latter  procedure  than  from  the  vein 
ligation. 

Intravenous  and  Subcutaneous  Injections. — Intravenous  and  sub¬ 
cutaneous  injections  of  solutions  for  the  purpose  of  lessening  blood 
viscosity  (sodium  citrate  or  Ringer’s  solution)  have  been  employed.  In 
1915,  Mayesima  demonstrated  that  there  was  a  constant  high  viscosity 
of  the  blood  in  all  types  of  gangrene.  Acting  on  this  knowledge  Koga 
and  others  used  Ringer’s  solution  subcutaneously  over  long  periods  of  time, 
and  reported  many  cases  of  cure  or  improvement. 

During  1917-1918  Meyer  adopted  a  method  of  producing  quickly  the 
highest  possible  degree  of  hydremia  in  order  to  counteract  the  dehydra¬ 
tion  of  the  tissues  involved  (produced  presumably  by  the  increased 
viscosity)  which  was  as  follows: 

“Intensive  duodenal  flushing  with  Ringer’s  solution  or  sodium  bicar¬ 
bonate  solution  using  Einhorn’s  duodenal  tube  and  about  8  to  10  quarts 
of  the  solution  in  twenty-four  hours,  combined  with  frequent  hypodermoc- 
lysis.”  He  reported  the  following  results :  “Pain  not  controlled  by  any 
other  method,  gradually  improved,  patient  able  to  sleep  with  feet  in  bed 
and  often  a  return  of  pulsation  in  artery.”  If  amputation  became 
necessary  he  could  amputate  more  peripherally  if  the  system  was  thor¬ 
oughly  permeated  with  fluid. 

The  latest  contribution  to  this  therapy  comes  from  William  Steele  of 
Philadelphia  (1921),  who  reported  most  brilliant  results,  namely: 

1.  Relief  of  pain  after  the  second  injection. 

2.  The  checking  of  the  gangrene,  followed  by  spontaneous  amputa¬ 
tion  of  the  dead  tissue. 

3.  Healing  of  indolent  painful  ulcers. 

4.  Slow  but  sure  establishment  of  a  collateral  circulation,  as  shown 
by  improved  color,  warmth  of  foot,  the  filling  out  of  the  subcutaneous 
veins,  and  a  strengthening  of  any  existing  pulse. 

5.  Finally  a  return  to  the  pursuit  of  a  gainful  occupation. 

Steele’s  technic  is  as  follows :  During  the  first  month  the  patient  is 
kept  in  bed  with  the  legs  constantly  under  a  hot-air  electric  light  bath  at 
110°  F. ;  250  c.c.  of  2  per  cent  sodium  citrate  solution  is  given  intraven¬ 
ously  every  second  day.  The  second  month  the  interval  of  injection  is 
lengthened  to  every  third  or  fourth  day;  daily  leg  massage  is  given  and 
the  patient  is  put  in  a  wheel  chair  with  the  feet  hanging  down  a  short 
time  each  day,  or  some  walking  is  allowed.  The  intervals  of  injection  are 
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now  gradually  lengthened  until  at  the  end  of  a  year  the  patient  gets  one 
every  two  weeks.  As  the  pain  subsides  and  evidence  of  a  functional  col¬ 
lateral  circulation  appears,  increased  walking  is  permitted.  The  injec¬ 
tions  are  given  in  the  veins  of  the  arm.  The  length  of  treatment  is  reg¬ 
ulated  by  the  results  obtained  in  establishing  a  functional  collateral  circu¬ 
lation.  Potassium  iodid,  10  drops  three  times  daily,  is  given  during  the 
whole  course  of  treatment. 

I  have  tried  out  this  method  in  7  cases,  hut  of  necessity  was  forced 
to  shorten  the  duration  of  treatment.  While  there  was  decided  improve¬ 
ment  in  some  of  the  cases,  the  results  were  not  as  encouraging  as  those 
described.  But  certainly  it  is  the  only  thorough  method  of  medical  treat¬ 
ment  so  far  described  and  is  well  worth  trying  in  every  case,  even  if 
amputation  is  to  be  the  eventual  outcome. 

Leriche’ s  Periarterial  Sympathectomy. — This  operation  was  de¬ 
scribed  by  Rene  Leriche  of  Lyons,  France,  in  1913,  and  applied  to  the 
surgical  removal  of  the  sympathetic  nerve  fibers  in  the  wall  of  an  artery. 
He  suggested  performing  this  operation  in  vasomotor  and  trophic  dis¬ 
turbances  of  the  region  supplied  by  an  artery.  Leriche  presented  evidence 
that,  after  completely  decorticating  a  vessel  for  a  distance  of  from  8  to 
10  cm.,  and  thus  destroying  the  vasoconstrictive  element  of  the  sympa¬ 
thetic  fibers  at  this  site,  he  found  a  marked  paralytic  vasodilatation  periph¬ 
eral  to  the  point  of  operation  and  also  an  elevation  of  surface  tempera¬ 
ture  which  persisted  for  many  days  from  2  to  3  degrees  over  those  parts 
distal  to  the  operation.  This  reaction  of  vasodilatation  with  hyperthermia 
has  also  been  noted  after  sympathectomy  by  many  other  observers,  but  not 
with  such  uniform  success. 

The  purpose  of  this  operation  in  thrombo-angiitis  obliterans  is  quite, 
evident.  If  it  is  possible  to  increase  the  blood  supply  and  surface  tem¬ 
perature  of  the  peripheral  parts  by  performing  a  decortication  of 
the  artery  supplying  that  part,  we  would  have  at  our  command  a 
method  of  promptly  relieving  most  of  the  predominating  and  distressing 
symptoms.  This  operation  has  been  of  great  help  in  some  cases  which 
did  not  respond  to  other  forms  of  treatment  and  were  considered  hopeless. 

The  objections  to  this  operation,  as  reported  by  a  large  number  of 
surgeons,  are  as  follows: 

1.  The  results  have  not  been  uniformly  successful,  and  have  not  agreed 
entirely  with  those  reported  by  Leriche. 

2.  The  “perivascular  sympathectomy”  of  Leriche  does  not  result  ex¬ 
perimentally  in  the  dog,  rabbit,  and  cat,  in  the  physiological  changes  in 
the  extremities  that  are  described  by  him  as  resulting  in  clinical  cases. 

3.  Recent  discoveries  made  in  the  study  of  the  anatomy  and  physi¬ 
ology  of  the  sympathetic  system  make  it  difficult  to  explain  the  clinical 
phenomena  as  reported  by  Leriche. 
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Technic  ( from  the  W.  S.  Hoisted  translation). — “Uncover  the  artery 
by  the  classic  procedure,  open  the  cellular  sheath  with  the  bistoury,  sepa¬ 
rate  the  artery  from  8  to  10  cm.,  grasp  the  inner  sheath  directly  on  the 
vessel  wall,  incise  it,  pull  one  of  the  lips  thus  made  with  the  forceps,  free 
it  either  with  grooved  probe  or  with  a  bistoury,  completely  stripping  the 
artery,  to  decorticate  a  fold  of  all  the  cellular  tissue  that  adheres  to 
it.  .  . 
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DISEASES  OF  THE  MUSCLES 

Charles  Lyman  Greene 
Revised  by  George  Blumer 

VARIOUS  FORMS  OF  MYOSITIS 

Acute  Polymyositis  ( Dermatomyositis — Pseudotrichinosis') . — First 
described  by  C.  Wagner  as  dermatomyositis  in  1886,  this  disease  presents 
a  peculiar  combination  of  almost  universal  progressive  interstitial  myositis 
of  high  grade,  with  a  considerable  fever  (104°  F.),  severe  pain,  acute 
tenderness,  marked  and  ultimately  complete  disability,  edema  and  redness 
of  the  overlying  skin  and  involvement  of  the  subcutaneous  tissues.  The 
muscles  show  more  or  less  marked  induration. 

The  onset  is  usually  gradual,  with  the  usual  symptoms  of  an  acute 
infection,  but  lacking  chill  and  high  fever. 

This  stage  is  succeeded  by  severe  cramplike  pains  and  marked  tender¬ 
ness  in  the  affected  muscles. 

The  disease  usually  attacks  the  proximal  muscles,  first  of  the  upper, 
later  of  the  lower  extremities,  and  extends  distally. 

The  tongue,  muscles  of  deglutition,  ocular  muscles,  diaphragm,  and 
accessory  muscles  of  respiration  usually  escape. 

Cases  have  been  reported  by  a  number  of  clinicians,  and  the  disease 
seems  to  represent  a  distinct  clinical  entity.  Mild  cases  occur  in  which 
but  few  or  even  one  muscle  alone  may  be  affected. 

The  spleen  is  usually  enlarged,  and  albumin  may  or  may  not  be 
found  in  the  urine. 

The  specific  cause  is  unknown,  but  its  infectious  nature  seems  to  be 
clearly  indicated. 

Von  Xiedner  isolated  a  streptococcus  in  one  patient. 

It  is  unlikely  to  be  confounded  with  any  ailments  save  polyneuritis 
and  trichinosis.  From  the  former  it  is  easily  distinguished  by  the  seat 
and  distribution  of  its  pain  and  tenderness.  From  the  latter,  by  its  appear¬ 
ance  as  an  isolated  case,  the  absence  of  eosinophilia  and  of  parasites,  and 
the  rarity  of  early  involvement  of  the  eyelids,  jaws,  or  larynx. 
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Examination  of  the  blood,  the  stools,  and  of  a  bit  of  the  muscle  itself 
will  also  serve  in  any  case  of  peculiar  difficulty,  and  such  a  procedure  must 
often  be  essential  to  an  unequivocal  diagnosis. 

The  prognosis  is  grave  in  severe  cases,  good  in  the  case  of  limited 
lesions.  The  disease  seldom  subsides  within  a  period  of  less  than  a  month 
or  six  weeks,  may  endure  for  months  or  become  chronic  and  last  for  one 
or  two  years.  Occasionally  the  disease  recurs  years  after  the  original 
attack. 

Cases  in  which  the  symptoms  are  more  trivial  and  evanescent  are 
reported  but  seem  atypical  and,  in  many  respects,  dubious. 

Treatment. — Lenhartz  and  Stinzing  advise  the  hot,  dry  packs,  sup¬ 
port,  elevation,  and  relative  immobilization  of  the  affected  members.  The 
use  of  cotton  packing  and  light  bandaging  to  secure  warmth  and,  if  pos¬ 
sible,  to  exert  gentle  continuous  pressure  is  desirable. 

Aside  from  these  means  relief  of  any  persisting  pain  must  be  sought 
through  the  use  of  aspirin,  salipyrin,  phenacetin,  antipyrin,  or  salicylates 
and  morphin  may  be  employed  if  other  means  fail.  In  persistent  or 
chronic  cases  massage  is  valuable,  as  are  faradization  and  galvanization  of 
the  muscles  affected.1  Gymnastic  exercises  are  of  value,  but  care  should 
be  taken  to  increase  the  exercise  very  gradually. 

A  weakened  heart  may  require  appropriate  stimulation,  and  a  gen¬ 
erous  diet  as  soon  as  the  fever  will  permit.  Rest  in  bed  is  essential  in  the 
severer  cases  and  at  the  onset  of  the  milder  ones. 

Syphilis  of  the  Muscles. — Syphilis  of  the  muscles  occurs  in  three 
forms: 

1.  The  diffuse  myositis  of  secondary  syphilis  associated  with  noc¬ 
turnal  pain,  some  disturbance  of  function,  local  tenderness  but  no  obvious 
changes  in  size  or  shape.  This  form  of  muscle  syphilis  subsides  under  the 
general  treatment  for  the  secondary  stage  but,  in  addition,  stimulating 
applications  over  the  affected  muscles  are  of  value  and  baking  or  the 
Turkish  bath  are  often  of  service. 

2.  Diffuse  gummatous  infiltration  of  muscles.  This  most  commonly 
affects  the  muscles  of  the  upper  arm  or  thigh  but  may  occur  elsewhere. 
Single  muscles  are  often  involved  and  show  a  painless,  or  almost  painless, 
increase  in  size  with  disability  from  shortening.  The  lesion  occurs  in  the 
early  tertiary  stage.  In  these  cases  general  treatment  is  needed  and  may 
be  applied  in  the  form  of  mercurial  inunctions  over  the  affected  muscle 
with  massage. 

3.  Localized  gummatous  muscle  tumors  in  late  hereditary  syphilis 
or  in  the  late  tertiary  stage  of  acquired  syphilis.  The  tumors  occur  most 
commonly  in  the  sternomastoid,  quadriceps  femoris,  calf  muscles  and 

1  In  one  case  of  dermatomyositis,  collargolum  given  in  suppository  seemed  to  have 
the  most  remarkable  effect,  the  patient  recovering. — Editor. 
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upper  arm  muscles  and  the  gummata  are  associated  with  surrounding 
diffuse  myositis.  Mixed  treatment  is  indicated  in  these  patients. 

Primary  Acute  Suppurative  Myositis. — Acute  suppurative  myositis  is 
a  rare  acute  infectious  disease  characterized  by  inflammation  of  a  single 
muscle  or  of  several  muscles,  terminating  in  diffuse  purulent  infiltration, 
localized  single  abscesses,  or  multiple  purulent  foci. 

The  disease  affects  but  one  muscle  in  about  one-half  the  cases,  and 
seldom  involves  more  than  two. 

First  described  in  1869  by  Foucault,  it  has  been  especially  studied  by 
Suard,  Nicaise,  Walther,  Brunon,  Scriba,  Lorenz,  and  Steiner,  while 
certain  Japanese  investigators,  notably  Miyake,  have  added  much  to  our 
knowledge  of  the  disease  and  reported  250  cases. 

A  large  literature  is  now  available  bearing  upon  the  etiology  of  the 
disease,  but  so  far  no  specific  germ  is  proved,  and  the  Staphylococcus 
pyogenes  aureus  seems  to  be  most  constant  in  the  lesions.  Neither  has 
any  definite  portal  of  entry  been  discovered,  and  it  would  seem  that  the 
sources  of  infection  may  be  varied,  and  the  muscle  injury  and  overstrain 
are  the  chief  predisposing  factors. 

It  affects  the  male  more  frequently  than  the  female,  is  seen  chiefly 
in  young  adults  and  children,  and  is  encountered  usually  among  the  labor¬ 
ing  classes.  The  etiologic  factors  are  thoroughly  discussed  in  Steiner’s 
admirable  article. 

The  clinical  picture  is  that  of  an  acute  suppurative  process.  The 
onset  is  usually  sudden  with  chill  or  chilliness,  fever  and  sweating,  general 
prostration  and  bone  joint  and  muscle  pains.  A  swelling  soon  becomes 
manifest  in  the  muscles,  which  are  extremely  tender  and  painful. 

In  the  long  muscles  the  induration  is  spindle-shaped,  in  the  broad 
muscles  hemispherical. 

The  signs  of  suppuration  soon  become  manifest  in  most  cases,  and  the 
treatment  is  essentially  surgical. 

The  affected  muscles  are  extremely  painful  and  their  tonic  contraction 
involves  corresponding  changes  of  a  fixed  character  in  the  position  of  the 
members  or  portion  of  the  trunk  affected. 

Prompt  recognition  of  the  nature  of  the  ailment  and  appropriate  and 
judicious  surgical  treatment  are  usually  effective  and  the  actual  mortality 
is  low. 

Atrophy  of  the  muscles  or  extensive  replacement  of  muscle  by  scar 
tissue  may  cause  more  or  less  marked  deformity,  but  usually  the  patient’s 
recovery  is  uneventful. 

Treatment. — Antiphlogistic  local  measures  such  as  the  use  of  cold 
applications  are  desirable  because  suppuration  may  not  take  place.  Where 
there  is  definite  proof  of  pus  formation  prompt  evacuation  and  surgical 
treatment  is  demanded.  During  convalescence  the  tendency  of  these 
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muscles  to  permanent  contraction  must  be  borne  in  mind  and  massage  and 
passive  motion  must  be  employed. 

Secondary  Suppurative  Myositis. — It  is  unnecessary  to  discuss,  under 
a  separate  heading,  the  manifold  instances  of  this  complication  of  the 
acute  infectious  diseases  from  glanders  through  the  long  list  embracing 
erysipelas,  typhoid,  malignant  endocarditis,  etc. 

Tuberculous  Myositis. — This  is  one  of  the  rarest  forms  of  tuberculosis 
and  occurs  in  one  of  two  forms:  (1)  localized  tuberculosis  of  muscle 
tissue  in  the  immediate  neighborhood  of  tuberculous  bones  or  joints ;  and 
(2)  multiple  muscle  tumors  or  abscesses  connected  with  the  generalization 
of  a  tuberculous  process.  The  muscular  nodules  in  the  latter  type  of  the 
disease  develop  slowly  and  painlessly  and  break  down  at  a  late  period. 
They  generally  occur  in  the  muscles  of  the  forearm,  thigh  or  upper  arm. 

Treatment. — Aside  from  treating  the  patient  for  the  general  tuber¬ 
culosis  along  the  usual  lines,  incision  of  the  broken  down  nodules  is  indi¬ 
cated.  In  some  patients  the  local  use  of  the  X-ray  has  been  beneficial. 

Myositis  Fibrosa. — This  condition  is  almost  invariably  a  distinctly 
secondary  process  associated  with  simple  or  septic  chronic  inflammatory 
changes  in  the  muscles  or  the  neighboring  joints.  It  may  play  a  part 
in  primary  or  spinal  muscular  atrophies  or  even  follow  extensive  chronic 
eczema  and  ulcer. 

Treatment. — The  treatment  is  largely  limited  to  massage,  passive 
movements,  and  orthopedic  resources. 

Myositis  Ossificans. — This  extraordinary  disease  is  a  clinical  curiosity 
and  its  victims  among  the  poorer  classes  are  likely  to  fall  into  the  hands  of 
the  side-show  and  dime-museum  proprietors. 

The  extraordinary  pathologic  change  involves  not  alone  the  muscle 
fibers  but  the  interstitial  connective  tissue,  the  aponeuroses,  and  the 
tendons. 

Injury,  chronic  disease  of  the  joints,  excessive  muscular  strain  and  the 
like  are  usually  the  antecedent  factors.  There  are  three  types  of  the 
disease  the  recognition  of  which  is  important  from  the  therapeutic  stand¬ 
point  : 

1.  The  type  which  follows  a  single  violent  injury  to  muscle  with 
tearing  loose  of  periosteum.  This  occurs  in  football  players,  horseshoers 
or  hostlers  and  in  posterior  dislocations  of  the  elbow  joint. 

2.  The  type  which  follows  repeated  traumata  of  the  same  muscle 
or  group  of  muscles,  that  is,  “rider’s  bone,”  “exercise  bone.” 

3.  A  spontaneous  progressive  polymyositis  ossificans  which  usually 
first  develops  in  youth.  In  such  cases  the  muscles  of  the  back  and  neck 
are  likely  to  be  first  involved. 

The  disease  passes  through  stages  representing  (a)  infiltration,  (b) 
fibrous  deposits,  (c)  bone  formation. 
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Treatment. — In  the  type  of  the  disease  which  follows  a  single  severe 
trauma  the  bony  mass  may  interfere  with  the  function  of  the  affected 
muscle,  may  involve  a  nerve  causing  severe  and  continued  pain,  or  may 
interfere  with  the  blood  supply  by  pressure  on  or  inclusion  of  a  vessel. 

In  such  circumstances  operative  interference  is  demanded,  excision  of 
the  mass  is  indicated  where  muscle  function  is  affected,  freeing  of  the 
involved  nerve  is  required  where  there  is  nerve  pressure,  and  the  removal 
of  pressure  on  affected  vessels  is  indicated  where  these  are  involved.  The 
operation  must  not  he  performed  before  the  X-ray  has  determined  that  the 
process  is  at  a  standstill  or  recurrence  may  occur. 


MUSCULAR  RHEUMATISM 

{Myalgia) 

There  is  serious  quest  ion  whether  the  condition  commonly  spoken  of  as 
muscular  rheumatism  or  myalgia  constitutes  a  disease  entity.  The  histo¬ 
logical  examinations  of  muscle  tissue  from  affected  individuals  have  been 
few  in  number  and  have  usually  been  negative.  We  are  compelled,  there¬ 
fore,  to  consider  the  treatment  from  the  viewpoint  of  clinical  observation 
rather  than  to  base  it  upon  a  firm  foundation  of  pathological  facts.  Clin¬ 
ical  and  bacteriological  observation  points  to  certain  factors  as  being  of 
etiological  importance.  These  are  in  brief: 

1.  Focal  infection ,  especially  in  the  teeth,  tonsils  and  sinuses. 

2.  Trauma,  that  is,  continued  overuse  of  particular  muscles  or  groups 
of  muscles  either  as  a  result  of  occupational  bad  posture  or  overstrain 
from  congenital  or  acquired  deformities,  such  as  flat  feet,  partial  paralysis, 
spinal  curvature,  etc. 

3.  Chilling,  especially  after  overheating  accompanying  violent  use  of 
single  muscles  or  groups  of  muscles. 

*4.  Toxins,  either  exogenous  (lead,  arsenic  or  alcohol),  bacterial,  or 
metabolic  (gout,  kidney  disease). 

5.  Circulatory  disturbances ,  either  arterial  anemia  or  venous 
hyperemia. 

6.  True  rheumatism,  the  myalgia  either  accompanying  the  arthritis 
or  occurring  alone  in  an  individual  who  has  suffered  from  rheumatic 
arthritis. 

The  clinical  manifestations  of  the  disease  take  the  form  of  pain  and 
disability  in  certain  muscles  or  groups  of  muscles,  notably  those  of  the 
neck  (stiff  neck),  the  trunk  (pleurodynia)  and  the  back  (lumbago).  The 
onset  is  frequently  startlingly  sudden,  the  condition  is  afebrile  or  nearly 
so  except  in  the  true  rheumatic  cases  and  the  course  is  very  variable,  some 
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cases  clearing  up  spontaneously  in  a  few  days,  others  persisting  for  months. 
Physical  examination  frequently  shows,  besides  limitation  of  motion  from 
pain,  a  local  increase  in  heat,  localized  points  of  tenderness  and  palpable 
nodules  in  the  affected  muscles  which  are  probably  areas  of  localized 
spasm. 

It  is  clear  from  the  above  considerations  that  the  prevention  of  the 
disease  must  depend  on  the  etiology.  The  main  principles  of  prevention 
may  be  summed  up  as  follows: 

1.  The  removal  of  all  detectable  local  foci  of  infection. 

2.  The  avoidance  of  chilling,  particularly  when  overheated. 

3.  The  correction  of  deformities  which  result  in  faulty  position  with 
excessive  strain  on  particular  muscles  or  groups  of  muscles. 

4.  The  removal  of  occupational  strain. 

5.  The  removal  of  sources  of  intoxication  either  exogenous  or  meta¬ 
bolic. 

Treatment. — The  treatment  of  the  condition  is  likewise  to  some  ex¬ 
tent  dependent  on  its  etiology  and  should  include  the  following: 

Complete  rest ,  demanded  during  the  acute  stages  of  the  process.  This 
may  mean  rest  in  bed  where  large  muscles  like  the  lumbar  muscles  are 
involved  or  local  rest  induced  by  strapping  or  other  mechanical  means  if 
the  location  of  the  lesion  renders  this  feasible. 

Warmth  in  the  form  of  the  hot-water  bag,  the  electric  pad,  the  hot-air 
douche,  diathermy,  the  domestic  flat  iron  or  the  Pacquelin  cautery,  the 
therapy  of  next  greatest  importance. 

Thorough  evacuation  of  the  bowels,  demanded  at  the  onset  of  the 
disease. 

Free  water  drinking ,  to  aid  the  elimination  of  toxins. 

An  appropriate  diet ,  if  metabolic  disturbances  are  found. 

Medication  in  the  form  of  salicylates  or  atophan.  Where  the  pain  is 
intense  morphia  may  be  necessary. 

There  are  differences  of  opinion  as  to  the  dosage  of  salicylates  that 
is  demanded.  Some  writers,  F.  Schultze,  for  example,  state  that  large 
doses  are  unnecessary.  Others,  such  as  Quincke,  say  that  too  small  doses 
are  usually  given  and  that  from  4  to  8  gm.  daily  (60  to  120  gr.)  should 
be  given. 

In  protracted  cases,  after  the  intense  pain  has  subsided,  other  methods 
are  applicable,  such  as  massage,  faradism,  the  local  injection  of  normal 
saline  solution,  or  acupuncture. 

The  massage  should  take  the  form  of  gentle  centripetal  stroking  until 
the  patient  has  become  accustomed  to  this.  Then  rubbing  with  the  fingers 
transverse  to  the  course  of  the  muscle  should  be  substituted,  at  first  super¬ 
ficial  but  gradually  becoming  deeper.  This  may  provoke  severe  pain  but 
is  usually  followed  by  relief.  Daily  sessions  of  from  ten  to  fifteen 
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minutes  should  suffice.  If  a  severe  reaction  follows  the  treatment  it 
should  be  discontinued  for  a  day  or  two  (Lange  and  Everbusch). 

The  technic  of  acupuncture  is  as  follows :  The  skin  over  the  affected 
muscle  is  cleansed  and  sterilized  with  iodin  and  alcohol.  Ordinary 
bonnet  pins  or  darning  needles  or  a  hypodermic  needle  may  be  used.  One 
or  more  needles  are  sterilized  and  inserted  into  the  muscles  at  the  painful 
points  at  right  angles  to  the  body  surface.  The  depth  of  insertion  depends 
on  the  site  of  pain,  usually  from  three-quarters  of  an  inch  to  an  inch 
suffices.  The  needles  may  be  left  in  from  five  to  ten  minutes.  If  a  steel 
needle  is  used  it  generally  shows  signs  of  oxidation  on  removal.  The 
procedure  may  be  repeated  if  necessary.  Immediate  and  striking  relief 
frequently  follows. 

MUSCULAR  CRAMPS 

These  affect  chiefly  the  calves  of  the  legs,  the  feet,  and  less  frequently 
the  other  muscles  of  the  lower  extremities.  They  come  on  suddenly,  more 
often  at  night,  and  are  extremely  painful  and  troublesome.  They  may  be 
only  momentary  in  duration,  but  often  last  for  from  fifteen  to  thirty 
minutes,  and  they  occur  almost  wholly  in  persons  suffering  from  over- 
exertion  or  some  form  of  acute  or  chronic  intoxication. 

One  encounters  them  in  connection  with  gout,  chronic  nephritis,  dia¬ 
betes,  alcohol,  lead,  and  arsenic  poisoning,  and  in  connection  with  overuse 
of  the  muscles  associated  with  extreme  fatigue.  Cholera,  typhus,  and 
even  acute  diarrheas  or  dysenteries  are  well-recognized  causes. 

Patients  suffering  from  the  results  of  thrombosis  of  the  femoral  vein 
or  calf  veins,  and  patients  who  have  survived  a  severe  attack  of  trichinosis 
not  infrequently  have  them.  They  are  common  in  connection  with  obliter¬ 
ating  processes  in  the  arteries  of  the  lower  extremities. 

Treatment. — Friction,  kneading,  and  hot  applications  give  most  relief. 

The  sudden  application  of  a  cold  substance  to  the  sole  of  the  foot  is 
sometimes  effective  when  other  measures  fail. 

The  cause  should  be  sought  and  receive  appropriate  treatment.  If  due 
to  overuse  of  the  muscles  a  supporting  bandage  is  often  of  value. 


LOCALIZED  RUPTURE  OF  MUSCLES 

Aside  from  the  complete  or  partial  rupture  of  muscles  which  may 
occur  from  overaction,  rupture  of  the  plantaris  or  of  the  long  head  of  the 
biceps  for  example,  slight  local  ruptures  of  muscle  occur  in  connection 
with  certain  infectious  diseases,  notably  typhoid  fever  and  influenza. 
These  lesions  usually  pass  unnoticed  by  the  patient  and  physician  but  at 
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times  they  give  rise  to  hematomata  which  are  visible  and  palpable  and  may 
undergo  secondary  suppuration.  Such  lesions  nearly  always  occur  in  the 
rectus  abdominis. 

Treatment. — The  treatment  is  generally  entirely  expectant  as  the 
patients  are  usually  in  bed  at  the  time  rupture  occurs.  Pain  is  seldom 
severe,  indeed  it  is  usually  absent,  and  when  it  occurs  is  controllable  by 
the  milder  sedatives  such  as  bromids.  When  secondary  infection  occurs 
a  local  abscess  forms  which  must  he  evacuated  and  drained  and  then 
treated  on  general  surgical  principles. 
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CHAPTER  XXII 


DISEASES  OF  THE  BOXES 
Henry  Jackson,  Jr. 

Osteitis  Deformans 

Synonym. — Paget’s  disease. 

Definition. — Osteitis  deformans  is  a  chronic,  progressive  disease  of 
the  skeleton,  beginning  usually  in  middle  life  or  later,  and  leading  to 
a  painful  thickening  and  bowing  of  the  long  bones,  enlargement  of  the 
head,  dorsocervical  kyphosis  and  deformity  of  the  thorax. 

Etiology. — It  is  considered  by  many  a  rare  disease.  Locke,  however, 
regards  it  as  the  commonest  of  the  chronic  bone  diseases,  if  syphilis  be 
excepted,  and  Da  Costa  believes  that  “the  more  carefully  we  are  on  the 
lookout  for  cases,  the  more  of  them  we  will  discover.” 

The  cause  of  the  disease  is  unknown.  Syphilis,  gout,  trauma,  bac¬ 
terial  infection,  heredity,  malignant  disease  and  finally  endocrine  dis¬ 
turbance  and  arteriosclerosis  have  all  been  suggested  as  possible  etiolog¬ 
ical  factors.  Generalized  arteriosclerosis  is  an  almost  constant  accom¬ 
paniment  and  the  disease  seems  to  be  hereditary  in  not  a  few  instances. 
It  is  an  affection  essentially  of  middle  and  late  life  and,  while  cases 
under  twenty  have  been  reported,  it  is  a  question  whether  these  were 
instances  of  true  Paget’s  disease. 

Pathology. — There  is  general  thickening  and  bowing  of  the  long 
bones.  The  skull  may  be  enormously  thickened.  The  sella  turcica  may 
be  flattened  and  shallow.  Rarefaction  and  excessive  new  bone  formation, 
poor  in  lime  salts,  are  simultaneous  processes.  There  is  retention  by 
the  body  of  calcium,  magnesium  and  phosphorus. 

Symptoms. — The  onset  is  insidious.  Superficial  pain  over  the  affected 
bones,  enlargement  of  the  head  and  stiffness  on  motion  are  early  symp¬ 
toms.  The  tibiae  and  tables  of  the  skull  are  among  the  first  bones  to 
be  attacked.  Failing  vision,  cramps  in  the  lower  legs  and  muscular 
weakness  are  not  uncommon.  There  may  be  pigmentation  over  the  in¬ 
volved  areas.  Gradually  the  head  enlarges,  the  limbs  bow,  the  knees 
and  hips  flex  and  the  body  is  shortened  by  the  anterior  curvature  of 
the  spine  so  that  the  costal  border  of  the  thorax  may  come  to  rest 
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on  the  iliac  crests.  The  “anthropoid  ape”  appearance  is  striking  and 
characteristic.  X-ray  is  an  important  diagnostic  aid  particularly  early 
in  the  disease  when  perhaps  but  one  bone  is  involved.  Fractures  caused 
by  minimal  injury  are  not  uncommon.  Arteriosclerosis  of  an  extra¬ 
ordinary  degree  is  a  very  constant  finding. 

The  disease  is  chronic  and  generally  progressive,  though  it  may 
rarely  come  to  a  standstill.  Death  is  usually  caused  by  cardiorenal 
complications  or  malignant  disease.  More  rarely  pulmonary  infections 
close  the  scene. 

Treatment. — The  pain  may  be  relieved,  when  not  too  severe,  by 
salicylates.  Recourse  to  opiates  should  be  had  only  in  extreme  cases  in 
view  of  the  chronicity  of  the  disease.  Local  heat  may  temporarily  alle¬ 
viate  the  distress  and  trephining  of  the  long  bones  is  said  by  Da  Costa 
to  be  of  some  help  in  certain  cases.  Orthopedic  measures  are  generally 
useless,  though  some  authors  advise  their  institution.  Surgical  inter¬ 
vention  with  excision  of  the  diseased  bones  has  been  tried  in  those  cases 
where  the  involvement  seemed  very  limited  but  the  results  have  not 
been  very  satisfactory  and  in  Romer’s  case  the  disease  reappeared  in 
other  bones. 

A  high  protein,  low  carbohydrate  diet  has  been  advised  by  Fairbank. 

The  general  health  should  be  improved  as  much  as  possible  by  rest, 
liberal  diet  and  tonics.  X-ray  treatment  has  been  advocated  and  internal 
gland  therapy  is  at  present  advised  by  some,  but  it  is  doubtful  if  such 
measures  will  prove  to  be  of  any  real  value. 

It  is  likely  that  in  spite  of  all  treatment  the  disease  will  progress  and 
if  the  general  health  can  be  kept  up  and  the  pain  alleviated  as  much 
as  can  be  expected  has  been  accomplished. 


SECONDARY  HYPERTROPHIC  OSTEOARTHROPATHY 

Definition. — Secondary  hypertrophic  osteoarthropathy  is  a  condition, 
generally  if  not  always,  secondary  to  some  other  disease  and  characterized 
by  symmetrical  clubbing  of  the  fingers  and  toes.  There  is,  especially  in 
the  iater  stages,  an  associated  thickening  of  the  long  bones  of  the  lower 
arms  and  legs. 

Etiology. — The  disease  is  usually  secondary  to  some  pathological 
process  in  the  lungs,  heart  or  intestinal  tract.  Idiopathic  cases  have 
been  reported,  but  more  careful  search  in  these  instances  might  have 
disclosed  a  primary  focus.  The  great  majority  of  cases  are  due  to  pul¬ 
monary  tuberculosis  or  bronchiectasis.  Other  common  factors  in  the 
production  of  the  disease  are  empyema,  malignant  tumors  of  the  lung 
and  mediastinum,  valvular  and  congenital  heart  disease,  biliary  cirrhosis 
and  chronic  enteritis. 
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While  the  disease  is  associated  with  these  varied  processes,  the 
actual  cause  of  the  pathological  changes  seems  to  he  long-continued 
hyperemia  in  some  cases  and  in  others  a  toxemia. 

Pathology. — There  is  thickening  of  the  soft  tissue  of  the  affected 
parts,  mossy  proliferation  of  the  distal  phalanges,  and  in  the  more  ad¬ 
vanced  cases  a  subperiosteal  bony  proliferation  of  the  long  bones.  In 
the  late  stages  there  may  be  a  low-grade  synovitis  leading  to  thickening 
of  the  joint  capsule  and  erosion  of  the  cartilage. 

Symptoms. — In  the  early  stages  symmetrical  clubbing  of  the  fingers 
and  toes  occurs  without  any  subjective  symptoms.  The  onset  is  usually 
insidious,  but  the  condition  may  develop  in  the  course  of  a  few  weeks. 
The  hands  and  feet  seem  large.  The  nails  are  markedly  curved  in  both 
directions,  thickened  and  often  cyanotic.  As  the  disease  progresses  the 
bones  of  the  forearms  and  lower  legs  become  affected.  In  very  advanced 
cases  the  bones  of  the  upper  arm  may  also  be  involved.  Pain  sets  in 
relatively  early.  It  may  be  trifling,  but  is  usually  an  ache  deep  in  the 
bones  and  may  be  very  severe,  particularly  during  the  exacerbations 
of  the  primary  disease.  In  late  stages  the  joints  become  involved, 
especially  those  of  the  wrists  and  ankles.  Anemia  may  be  present.  Mus¬ 
cular  atrophy  is  not  uncommon  and  kyphosis  has  been  described. 

Treatment. — The  treatment  should  be  directed  against  the  primary 
disease  and  in  idiopathic  cases  every  care  should  be  exercised  in  looking 
for  an  underlying  factor ;  for  in  its  cure  lies  the  only  hope  of  alleviating 
the  symptoms.  The  process  may  clear  up  rapidly  following  eradication 
of  the  primary  focus.  Counterirritation  and  local  heat  application  serve 
to  lessen  the  pain.  Analgesics  may  be  necessary. 


OSTEOMALACIA 

Definition. — Osteomalacia  is  an  acquired,  generally  progressive 
disease  most  often  seen  in  pregnant  women,  and  characterized  by  general 
muscular  weakness  together  with  a  widespread  softening  of  pre¬ 
existing  bone  leading  to  marked  deformities  and  spontaneous  fractures. 

Etiology. — It  is  a  rare  disease  in  America  and  England,  more  com¬ 
mon  in  Italy,  Germany  and  France;  almost  unknown  in  Japan.  It  is 
a  disease  essentially  of  early  adult  life,  occurs  chiefly  in  women  and 
certainly  bears  an  unmistakable  relation  to  pregnancy  and  lactation,  each 
succeeding  gestation  usually  advancing  the  progress  of  the  disease. 

The  precise  etiological  factor  is  unknown  but  some  evidence  has 
been  brought  forth  to  show  that  disturbance  of  the  glands  of  internal 
secretion,  particularly  the  ovaries,  parathyroids  and  pituitary  gland, 
may  play  an  important  part. 
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Pathology. — The  hones  are  abnormally  soft  and  show  on  analysis  a 
decrease  of  inorganic  and  a  corresponding  increase  of  organic  constit¬ 
uents.  The  pelvis  and  spine  are  most  seriously  affected.  Involvement 
of  the  skull  is  rare.  There  is  constant  body  loss  of  calcium  and  phos¬ 
phorus,  though  there  may  be  periods  when  retention  of  these  elements 
is  seen. 

Clinical  Forms. — The  vast  majority  of  cases  are  associated  with  preg¬ 
nancy  or  lactation.  In  the  non-puerperal  form  the  involvement  of  the 
pelvis  is  less  severe  and  the  onset  is  more  gradual.  Finally  there  is  the 
“hunger  osteomalacia”  so  commonly  seen  in  the  famine  districts  of 
Russia  and  Austria  during  and  after  the  recent  War.  In  this  type 
pelvic  deformity  was  rare,  while  pain  in  the  lumbar  spine  and  thorax 
was  often  severe  and  incapacitating.  The  relation  of  this  form  to  true 
osteomalacia  is  uncertain. 

Symptoms. — The  disease  is  rarely  recognized  until  it  has  reached  an 
advanced  stage.  Dull  or  severe  pain  in  the  pelvis,  back,  hip  or  extrem¬ 
ities  is  the  earliest  and  most  constant  symptom.  The  muscles  of  the 
legs  may  be  held  rigidly  in  adduction.  Muscular  fatigue  is  prominent. 
Bony  deformity  is  striking;  the  thorax  is  laterally  compressed,  the  pelvis 
crumpled  up ;  kyphosis  and  scoliosis  result  in  a  shortening  of  the  body 
as  a  whole.  The  long  bones,  particularly  those  of  the  leg,  are  bowed. 
Multiple  fractures  are  not  uncommon.  Muscle  wasting  may  be  extreme 
and  ankylosis  is  not  at  all  rare  late  in  the  disease.  The  X-ray  shows  an 
extraordinary  rarefaction  of  the  bony  tissue. 

Course  and  Progress. — The  disease  is  usually  chronic  and  progressive, 
but  remissions  do  occur  and  spontaneous  cures  have  been  reported.  Ex¬ 
ceptions  of  this  sort  should  be  remembered  in  judging  the  effects  of 
therapy. 

Treatment. — General  care  of  the  health  is  most  important.  The 
patient  should  have  absolute  rest,  adequate  nursing  and  a  full  nutritious 
diet,  rich  in  calcium  and  phosphorus  (especially  eggs,  meat,  beans, 
peas,  other  green  vegetables  and  nuts).  Mechanical  supports  may  be 
necessary.  If  the  patient  has  to  be  confined  to  bed  for  a  long  time, 
great  care  should  be  exercised  to  prevent  bed-sores. 

Fehling,  in  1891,  reported  favorable  results  following  castration  and 
since  his  time  this  procedure  has  been  followed  in  many  cases,  often 
with  marked  success.  It  is  a  question,  however,  as  McCrudden  first 
pointed  out,  whether  the  improvement  following  castration  is  not  due  to 
the  prevention  of  further  pregnancy;  for  numerous  observers  have  shown 
that  castration  is  without  notable  effects  on  the  metabolism  ;  while,  on 
the  other  hand,  it  is  certain  that  gestation  exercises  a  markedly  dele¬ 
terious  effect  on  the  course  of  the  disease.  Furthermore,  Edelmann  has 
seen  5  cases  of  osteomalacia  following  hysterectomy  and  excision  of  the 
ovaries. 
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Cod-liver  oil  over  long  periods  and  Pil.  phosphori,  U.  S.  P.  seem  to 
help  in  senile  cases.  Hot  packs  may  alleviate  the  pain.  Cramer  claimed 
that  the  milk  of  castrated  goats  produced  favorable  results.  White,  from 
his  observations  on  animals,  concludes  that  the  starting  point  of  treat¬ 
ment  must  be  a  diet  rich  in  vitamins  and  containing  a  proper  inorganic 
balance. 

In  view  of  the  present-day  enthusiasm  for  internal  gland  therapy, 
it  is  not  surprising  that  this  form  of  treatment  has  been  warmly  advo¬ 
cated.  Bossi,  in  1907,  got  good  results  from  the  administration  of  large 
doses  of  adrenalin  subcutaneously.  Scipiades  found  that  the  total  ex¬ 
tirpation  of  the  thymus  in  young  dogs  produced  the  picture  of  human 
osteomalacia  and  concluded  that  thymic  disturbance,  particularly  when 
associated  with  pregnancy,  was  the  cause  of  the  disease.  Elfer  and 
Kappel,  in  a  careful  and  conservative  series  of  experiments,  conclude 
that  there  is  but  little  value  in  internal  gland  therapy. 

Recently  Freund  and  Lockwood  found  that  the  administration  of 
both  thyroid  and  pituitrin  increased  the  elimination  of  calcium,  and 
were,  therefore,  worthless.  In  this  they  are  supported  by  Falta  and 
others.  They  were,  however,  able  to  attain  favorable  results,  as  far  as 
chemical  studies  show,  by  the  administration  of  parathyroid  glands.  But 
it  should  be  remembered  that  the  retention  by  the  body  of  calcium  and 
phosphorus  is  by  no  means  synonymous  with  adequate  utilization  of 
these  elements  by  the  bony  tissues  and  unless,  such  utilization  is  made 
possible  the  therapy  is  valueless  from  the  clinical  point  of  view. 

In  general  it  may  be  said  that  the  administration  of  internal  gland 
extracts  offers  an  interesting  field  for  research  and  one  that  should  be 
carefully  pursued  when  opportunity  offers ;  but  there  is  no  very  clear 
evidence,  as  yet,  that  therapy  of  this  sort  is  of  real  advantage. 

Famine  osteomalacia  is  more  amenable,  as  would  be  expected,  to  ra¬ 
tional  treatment.  Dalyell  and  Chick  have  found  that  recovery  almost 
always  followed  the  giving  of  cod-liver  oil  in  sufficient  quantities  and  they 
conclude  from  their  large  clinical  experience  that  the  curative  value  of 
the  various  oils  used  (other  than  cod-liver  oil)  was  in  direct  proportion 
to  their  content  of  vitamin  A.  Hume  and  Nirenstein  have  come  to  the 
same  conclusion  and  concur  in  recommending  cod-liver  oil  as  the  curative 
agent. 
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DISEASES  OF  THE  KIDNEYS 


CHAPTER  XXIII 


MECHANICAL  AND  CIRCULATORY  LESIONS 

Frederick  Forchheimer 
Revised  by  George  Blumer 

MOVABLE  KIDNEY 

{Enteroptosis) 

Movable  organs  are  not  uncommon ;  Hector  Mackenzie  examined  2,801 
females  of  all  ages  and  found  movable  kidneys  in  516. 1  In  1,607  males 
a  movable  kidney  was  found  only  11  times.  These  statements  establish 
the  fact,  already  known,  that  enteroptosis  is  much  more  common  in 
females  than  in  males.  The  cause  of  this  is  easily  understood  by  consider¬ 
ing  the  different  conditions  which  exist  in  the  male  and  female  that  make 
for  the  support  of  the  abdominal  organs.  The  uterus  and  adnexa,  orig¬ 
inally  in  a  horizontal  position,  now  have  the  same  supports  for  an  upright 
position  of  the  body.  During  the  process  of  evolution  the  supports  have 
not  changed,  so  that,  in  the  female,  there  is  weakness  of  support  for  the 
pelvis  and  indirectly  for  the  abdominal  organs.  The  abdominal  organs 
are  held  in  place  by  the  abdominal  walls,  and  all  those  conditions,  child¬ 
birth,  tight  lacing,  etc.,  which  weaken  them  may  and  do  cause  this  con¬ 
dition.  There  is  intra-abdominal  support,  as  well;  this  is  accounted  for 
by  the  intra-abdominal  fat;  for  the  kidneys  especially  there  is  a  thick 
layer  of  fat  surrounding  them.  Intra-abdominal  vascular  tonus  should 
also  be  considered;  the  more  it  is  diminished  the  less  support  there  is 
to  the  intra-abdominal  organs.  Indirectly  this  affects  the  kidney.  It  is 
thoroughly  recognized  that  frequently  two,  or  even  more,  organs  are  out 
of  place  at  the  same  time  when  the  external  supports  are  normal.  This 
can  only  be  due  to  some  intra-abdominal  cause,  and  when  the  fat  is  normal 
the  circulatory  condition  accounts  for  it.  Anything  acting  mechanically, 

1  It  is  perfectly  normal  to  find  a  movable  right  kidney  in  most  women  and  many 
thin  men.  A  sharp  distinction  must  be  drawn  between  normally  movable  and  patho¬ 
logically  movable  kidneys. — Editor. 
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such  as  strain  in  lifting,  traumatism,  or  increase  in  weight  of  the  kidney, 
may  be  followed  by  dislocation  of  the  kidney ;  literally  the  kidney  is  dis¬ 
located,  but  it  is  doubtful  if  this  condition  should  be  considered  with  that 
of  enteroptosis.  Certainly,  for  therapeutic  purposes,  this  is  not  the  case. 

In  treating  these  patients  the  physician  should  be  careful  how  he  com¬ 
municates  the  fact  that  there  is  a  movable  or  floating  kidney.  If,  as 
seems  to  be  the  case,  about  20  per  cent  of  these  patients  do  not  know 
that  the  kidney  is  displaced  (Mackenzie),  it  is  well  for  the  physician  to 
study  his  patient  before  he  makes  the  communication.  Many  a  patient 
has  been  made  an  invalid  by  failure  to  follow  this  rule;  neurasthenic, 
hypochondriacal,  and  sometimes  psychotic.  The  treatment  should  be  con¬ 
ducted  along  causal  indications.  It  is  not  necessary  to  emphasize  the 
fact  that,  when  there  is  no  weakness  in  the  external  abdominal  supports, 
a  bandage  is  only  of  symptomatic  value.  When  there  is  this  weakness 
a  bandage  should  always  be  applied.  The  principal  requirements  for  a 
good  bandage  are  that  it  be  supported  by  the  most  rigid  base  that  can 
be  found,  in  this  disease  the  ribs  and  the  pelvis;  that  it  be  sufficiently 
rigid  itself  to  form  a  good  support  for  the  pad  (or  pads)  that  must  be 
added  to  hold  up  the  organ  (or  organs)  ;  and,  finally,  that  it  move  not 
too  much  or  too  little — too  much  in  that  insufficient  support  is  given ; 
too  little  in  that  respiratory  movements  and  the  necessary  movements  of 
the  body  be  interfered  with.  The  designing,  fitting,  and  application  of 
the  bandage  should  be  under  the  supervision  of  a  physician  who  is  pre¬ 
pared  to  undertake  such  cases.  In  place  of  a  bandage,  a  special  support¬ 
ing  corset,  which  is  less  cumbersome,  may  be  used.  In  the  case  of  any 
kind  of  support  it  is  very  important  that  the  patient  be  instructed  that 
it  must  be  put  on  in  the  recumbent  position  with  the  hips  elevated. 
A  support  is  worse  than  useless  if  applied  with  the  patient  standing. 

In  the  case  of  tight  lacing  the  cause  should  be  removed;  sometimes 
this  is  deferred  too  long  and  then  nothing  can  be  done  for  the  condition 
except  surgical  treatment.  When  the  diagnosis  is  made  early  enough,  and 
the  results  of  the  condition  are  explained  to  the  patient,  many  get  well 
without  further  treatment. 

Those  cases  in  which  intra-abdominal  support  is  at  fault  do  well  enough 
when  the  cause  can  be  removed.  Not  infrequently  in  these  cases  we  find 
a  combination  of  causes,  flaccid  abdominal  walls  and  lack  of  fat  intra- 
abdominally,  the  first  to  be  treated  by  the  bandage,  the  second  by  diet  and 
rest.  The  object  of  dieting  should  be  the  making  of  fat;  for  this  purpose 
a  large  number  of  calories  are  prescribed,  which  are  produced  from  a 
mixed  diet  consisting  of  large  quantities  of  carbohydrates  and  fats — the 
albumins  in  smaller  quantities  absolutely  and  relatively. 

The  other  form  of  lack  of  internal  support  is  found  in  neurasthenics 
and  hysterics,  more  frequently  in  the  former  than  in  the  latter.  They 
should  be  treated  generally  (see  Neurasthenia  and  Hysteria).  Locally  it 
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may  be  necessary  to  apply  the  bandage.  These  patients  should  be  induced 
to  try  gymnastics,  abdominal  massage,  and  electricity.  Postural  treat¬ 
ment  seems  very  valuable  in  this  class  of  cases.  They  should  be  taught 
to  lie  upon  an  inclined  plane,  the  head  low  and  the  feet  high,  beginning 
with  slight  and  ending  with  great  inclination;  at  first  for  a  short  time 
and  then  for  a  longer  time. 

The  results  from  this  form  of  treatment  are  excellent,  but,  do  what 
we  may,  there  remain  a  certain  number  of  cases  in  which  a  surgical  opera¬ 
tion,  nephrectomy  or  nephrorrhaphy,  should  be  performed.  The  indica¬ 
tions  for  operation  seem  to  be,  at  the  present  time  of  writing:  when  the 
patient’s  life  is  endangered,  and  when  the  patient  is  prevented  from  pur¬ 
suing  his  occupation  or  enjoying  his  life.  The  first  occurs  in  the  floating 
kidney,  in  which  there  is.  hydronephrosis ;  when  there  is  no  relief  in  fre¬ 
quent  attacks  of  Dietl’s  crises,  either  nephrectomy  or  nephrorrhaphy  are 
indicated.  Hahn’s  operation,  nephrorrhaphy,  should  always  be  preferred 
on  account  of  its  comparative  lack  of  danger.  Pedro  Chutro  thinks  that 
a  displaced  kidney  on  the  right  side  usually  follows  a  displaced  cecum  and 
that  anchoring  the  cecum  to  the  posterior  parietal  peritoneum  often  cures 
the  condition. 


ANURESIS 

Anuresis  is  due  to  failure  of  the  kidneys  to  secrete  urine  and  must  not 
be  confused  with  retention.  It  is  a  symptom  not  a  disease,  and  may  be 
due  to  many  causes.  The  treatment  depends  upon  the  cause.  The  chief 
conditions  causing  anuresis  are:  (1)  obstruction  of  the  ureter  by  stone, 
or  more  rarely  by  inspissated  pus  or  blood-clot;  (2)  acute  nephritis,  par¬ 
ticularly  the  scarlatinal  type;  (3)  dehydrating  infections  such  as  cholera; 

(4)  toxemia,  particularly  bichlorid  of  mercury  or  phosphorus  poisoning; 

(5)  chronic  interstitial  nephritis;  (6)  marked  cardiac  decompensation; 
(7)  peripheral  irritation,  and  (8)  hysteria.  It  is  to  be  noted  that  in 
the  obstructive  type  both  ureters  may  be  simultaneously  blocked  or,  more 
rarely,  stoppage  of  one  ureter  may  cause  reflex  anuresis  affecting  both 
kidneys. 

Treatment. — In  the  obstructive  type  of  anuresis  attempts  may  be  made 
to  force  on  the  obstruction  by  relaxing  the  patient  by  means  of  the  hot 
bath,  forcing  water  internally  and  applying  massage.  Such  attempts 
should  not  be  persisted  in  for  more  than  twenty-four  hours  and  in  case  of 
their  failure  prompt  surgical  intervention  is  indicated. 

In  patients  with  anuresis  due  to  nephritis  hot  baths,  sweats  or  hot 
packs  should  be  tried.  Fluids  should  be  forced  by  mouth  or  should  be 
introduced  in  the  form  of  the  Murphy  drip  or  the  subcutaneous  or  in¬ 
travenous  saline  infusion.  Heart  stimulants  may  be  indicated  and  diuret¬ 
ics  are  advised  by  some  authorities.  As  a  final  resort  Edebohl’s  operation 
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of  stripping  the  capsule  of  the  kidneys  may  be  tried.  It  has  frequently 
been  successful.  In  the  patients  with  chronic  nephritis  venesection  fol¬ 
lowed  by  saline  infusion  may  be  of  value. 

Where  anuresis  is  due  to  infectious  processes  like  cholera,  which  act  by 
depressing  the  circulation  and  abstracting  water,  saline  infusion  and 
cardiac  stimulants  (caffein,  digitalis)  are  indicated.  The  treatment  of 
anuresis  due  to  toxemia  is  considered  under  the  poisons  involved. 

In  anuresis  due  to  cardiac  decompensation  the  treatment  is  directed  to 
the  underlying  cause.  In  the  reflex  types  the  removal  of  the  source  of 
irritation  (phimosis,  stricture,  etc.)  is  indicated.  The  treatment  of 
hysterical  anuresis  is  very  difficult.  Decapsulation  has  been  done  and 
even  nephrotomy  has  been  tried. 

HEMATURIA 

The  causes  of  this  symptom  are  treated  in  connection  with  the  diseases 
in  which  it  occurs.  It  will  therefore  be  considered  simply  as  a  symptom 
which  should  be  controlled.  The  patient  should  always  be  put  to  bed 
and  kept  there  at  least  until  macroscopic  blood  has  disappeared  from  the 
urine.  His  diet  should  be  unirritating  and  should  contain  nothing  which 
may  irritate  the  kidney.  When  the  underlying  cause  is  known,  this  may 
not  be  necessary.  At  all  events,  nothing  should  be  given  which  causes 
the  urine  to  become  irritating.  Hemostatics  should  be  administered  un¬ 
less  causal  treatment  can  be  applied  immediately.  The  remedies  which 
may  be  employed  are  (and  I  give  them  in  the  order  in  which  they  have 
been  most  serviceable  to  me)  :  adrenalin,  calcium  lactate,  ergot.  Pituitrin 
should  be  considered  because  of  its  excellent  tonic  effect  upon  blood-vessels. 
The  other  hemostatics  should  be  employed  only  in  milder  cases,  and  in 
these  they  have  seemed  to  be  useful.  I  refer  especially  to  tannic  and 
gallic  acids  and  lead  acetate. 

Nephrotomy  should  be  considered  when  no  cause  can  be  found  and  the 
bleeding  does  not  cease.  It  does  not  always  help  matters  by  checking  the 
hemorrhage ;  it  may,  however,  be  life-saving  when  the  bleeding  is  checked 
by  it,  and,  moreover,  the  cause  of  the  trouble  may  be  found.2 

HEMOGLOBINURIA 

Toxic  Hemoglobinuria. — Methcmoglobinuria  and  hematoporphyrinu- 
ria  are  included  in  our  present  topic.  Hemoglobinuria  is  found  in  con- 

Hematuria  is  due  in  nearly  two-thirds  of  all  cases  to  neoplasm  somewhere  in 
the  genito-urinary  tract.  It  is  very  important,  therefore,  that  a  thorough  urological 
examination  be  made  promptly  in  every  patient  with  pronounced  hematuria.  Symp¬ 
tomatic  treatment  is  only  justifiable  as  a  temporary  expedient. — Editor. 
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nection  with  infectious  diseases:  syphilis,  malaria,  scarlatina,  typhus, 
typhoid  fever,  and  yellow  fever.  It  may  be  the  result  of  purpura  or 
scurvy.  It  is  also  caused  by  a  number  of  intoxications :  with  acids,  such 
as  sulphuric  or  hydrochloric  (chronic  intoxication),  by  the  ingestion  of 
solanin  (sprouting  potatoes),  by  inhalation  of  hydrogen  arsenic,  by  the 
ingestion  of  uncooked  mushrooms,  and  of  soap  bark  (saponin).  In  all 
these  conditions  there  is  hemolysis,  as  there  also  is  in  methemoglobinuria. 
This  subject  has  become  more  and  more  important  as  the  number  of  causes 
has  increased,  largely  on  account  of  the  introduction  of  drugs  which  pro¬ 
duce  methemoglobinuria.  The  clinical  picture  which  existed  before  the  era 
of  new  drugs  was  that  of  potassium  chlorate  intoxication,  usually  fatal 
but  rare.  With  the  introduction  of  drugs  derived  from  coal-tar,  meth¬ 
emoglobinuria  has  become  rather  common,  and  mild  cases  are  recognized, 
which  recover,  as  a  rule.  Acetanilid,  phenacetin,  antipyrin,  pyridin, 
naphthol,  pyrogallic  acid  and  carbolic  acid  and  their  various  combina¬ 
tions  are  the  principal  toxic  drugs. 

Hematoporphyrinuria  most  frequently  follows  the  administration  of 
sulphonal  or  trional. 

It  will  be  seen,  therefore,  that  prophylactic  treatment  is  most  impor¬ 
tant  in  all  these  conditions.  For  hemoglobinuria,  everything  that  tends 
to  reduce  the.  toxins,  whether  it  be  antitoxic  or  antibacillary  treatment, 
should  act  prophylactically.  In  other  words,  specific  treatment  may  pre¬ 
vent  this  form  of  blood  condition.  The  trades  intoxications  can  be  pre¬ 
vented  beyond  a  doubt;  it  only  wants  the  will,  the  way  is  easily  found. 
Sprouting  potatoes  should  never  be  eaten. 

The  prevention  of  poisoning  by  drugs  which  produce  methemoglobin¬ 
uria  and  hematoporphyrinuria  is  a  serious  question,  as  the  intoxication 
may  follow  medicinal  doses  prescribed  by  the  physician.  The  taking  of 
these  drugs  habitually  and  in  large  doses  without  the  advice  of  a  physician 
cannot  be  prevented  and  does  not  concern  the  physician  except  when  he 
is  called  to  advise  treatment.  When,  however,  a  physician  prescribes  a 
drug  and  toxic  effects  follow,  although  he  has  done  all  that  should  be  done, 
he  is  blamed  for  the  result.  This  is  perfectly  natural,  as  the  layman  sees 
only  the  direct  cause  and  not  the  contributing  ones  which  make  for  the 
bad  result.  It  is  well,  then,  that  the  physician  exercise  great  care  in  pre¬ 
scribing  drugs  of  the  class  under  consideration.  Upon  the  whole  it  may 
be  said  that  the  antipyrin  group  gives  less  trouble  than  the  acetanilid 
group.  The  further  the  derivatives  are  developed  from  the  mother  sub¬ 
stance,  the  milder  the  effects  as  a  whole.  In  the  present  state  of  drug 
production  it  is  exceedingly  difficult  to  choose  a  drug.  That  one  which  is 
recommended  by  good  and,  apparently,  respectable  authority  frequently 
turns  out  to  be  very  toxic.  Physicians  not  uncommonly  feel  that  new 
drugs  represent  advance,  at  all  events  that  they  should  prescribe  them. 
The  rule  should  be  followed  here,  as  elsewhere,  that  when  a  drug  fills  all 
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the  requirements  necessary  to  make  it  efficacious  and  safe  it  should  be 
retained  by  the  practitioner.  If  he  changes  to  the  newer  drug  he  may  be 
changing  a  bird  in  the  hand  for  one  in  the  bush,  and,  what  is  worse,  dis¬ 
carding  a  tool  which  fits  him  perfectly  and  which  he  has  learned  to  use 
as  one  only  can  an  old  tool. 

Treatment. — In  methemoglobinuria  the  drug  which  causes  the  intoxi¬ 
cation  should  be  immediately  discontinued.  In  the  acute  form  of  intoxi¬ 
cation  the  treatment  can  only  be  symptomatic.  Oxygen  inhalations  are 
recommended;  they  may  be  valuable  as  not  only  the  hemoglobin  but  the 
plasma  of  the  blood  as  well  carries  oxygen  for  its  internal  respiration.  In¬ 
travenous  injection  of  normal  saline  solution  should  be  tried  in  all  the  bad 
cases ;  among  other  effects,  it  dilutes  the  toxic  substances  in  the  blood,  pro¬ 
ducing  temporary  amelioration  which  may  be  sufficient  to  turn  the  tide 
in  favor  of  the  patient.  Even  Sahli’s  lavage  of  the  blood  may  be  tried. 
In  some  instances  cardiac  remedies  are  required;  caffein  seems  to  be  the 
most  frequently  used,  and  should  be  given  hypodermically.  It  is  not 
rational  to  believe  that  when  caffein  is  given  with  the  coal-tar  product  the 
cardiac  symptoms  do  not  develop.  Especially  is  this  true  of  acetanilid, 
in  which  the  heart  is  not  so  much  affected  as  the  respiration.  The  collapse 
requires  stimulants,  camphor,  ether  hypodermically.  The  irritation  of 
the  kidneys,  which  comes  on  early  and  which  may  last  for  some  time, 
should  also  be  treated.  In  hemoglobinuria  due  to  hemolysis  from  infec¬ 
tions  the  blood  count  should  be  followed  daily,  and  if  the  process  results 
in  severe  loss  of  red  corpuscles  transfusion  should  be  resorted  to. 

In  hematoporphyrinuria  the  treatment  consists  in  the  removal  of  the 
cause,  that  is,  the  drug  producing  it  should  be  removed,  and  this  is  suffi¬ 
cient  in  the  majority  of  cases.  But  enough  cases  of  poisoning  with  sul- 
phonal  and  trional  are  now  on  record  so  that  we  are  better  able  to  meet 
this  emergency  than  formerly.  Sulphonal  produces  by  far  the  worst 
forms  and  the  most  dangerous;  trional  poisoning  is  milder  and  not  so 
often  followed  by  hematoporphyrinuria.  In  all  these  forms  of  hemo¬ 
globinuria  there  are  both  acute  and  chronic  forms. 


PAROXYSMAL  HEMOGLOBINURIA 

It  is  now  pretty  clearly  demonstrated  that  the  two  factors  of  impor¬ 
tance  in  paroxysmal  hemoglobinuria  are  syphilis,  especially  inadequately 
treated  syphilis,  and  exposure,  either  local  or  general,  to  low  temperature. 
There  are  patients  in  whom  anxiety,  worry,  exertion  are  followed  by 
an  attack.  In  predisposed  women  menstruation  sometimes  causes  a 
paroxysm.  Except  in  the  latter  case,  prevention  is  simple.  Either  the 
patient  must  be  very  careful  to  protect  himself  against  cold,  sometimes 
impossible  of  accomplishment,  or  he  should  move  to  a  warm  climate. 
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Before  doing  this  it  is  necessary  to  he  absolutely  sure  that  no  attacks  occur 
except  as  the  result  of  cold. 

Treatment. — For  the  treatment  the  fact  must  be  considered  that,  in  a 
large  proportion  of  cases,  syphilis  or  a  syphilitic  history  is  found,  and 
those  who  report  these  cases  state  that  the  condition,  evidently  the  cause 
or  a  cause,  had  been  removed  by  antisyphilitic  treatment.  So  much 
so  has  this  been  the  case  and  the  therapeutic  results  so  good  that  the 
advice  is  given  to  put  all  patients  with  paroxysmal  hemoglobinuria  through 
a  course  of  antisyphilitic  treatment.  The  connection  with  syphilis  can  be 
determined  by  the  existence  of  a  positive  Wassermann  reaction,  so  that 
when  this  exists  active  antisyphilitic  treatment  should  be  instituted.  Even 
when  there  is  no  syphilitic  history  antisyphilitic  treatment  has  been  em¬ 
ployed  with  good  results.  The  employment  of  the  Wassermann  test 
should,  therefore,  be  recommended  in  all  these  patients  for  the  purpose 
of  discovering  the  etiology  in  the  individual  case. 

There  exists  an  intermittent  form  of  hemoglobinuria  which  is  due  to 
an  indirect  effect  of  malaria.  The  hemoglobinuria  which  exists  in  malaria 
may  become  intermittent  and  then  resemble  the  paroxysmal  form.  In 
these  cases  it  is  well  to  begin  with  a  course  of  arsenic,  to  be  followed  by 
quinin.  If,  for  one  reason  or  another,  the  patient  requires  prompt  relief, 
quinin  must  be  given  as  described  in  the  chapter  on  Malaria.  We  must 
never  forget  that  in  predisposed  people  quinin  may  produce  hemoglobin¬ 
uria,  and  arsenic  seems  to  prevent  it. 

During  the  attack  the  patient  must  be  kept  in  bed.  The  diet  should 
be  bland  and  especially  unirritating  to  the  kidneys  (see  Xephritis). 
A  large  quantity  of  fluid  should  be  taken  by  the  patient  so  that  the  hemo¬ 
globin  may  be  worked  out  of  the  kidneys.  This  should  be  done  in  every 
case  unless  there  is  a  possibility  of  doing  harm  with  it. 

Inhalations  of  nitrite  of  amyl  have  been  recommended  in  order  to 
abort  these  attacks ;  they  may  be  tried  when  there  is  no  contra-indication. 

The  mortality  in  this  condition  is  very  low,  although  fatal  cases  are 
recorded;  some  patients  go  about  their  business  unless  the  urine  is  very 
bad  and  some  continue  under  any  condition. 
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Introduction. — Before  undertaking  the  discussion  of  the  therapeutics 
of  nephritis,  it  has  seemed  advisable  to  discuss  in  more  or  less  detail  the 
normal  and  pathological  physiology  of  the  kidney.  Therapeutics  is  largely 
an  effort  to  convert  pathological  into  normal  physiology.  In  the  past  the 
pharmacologist  has  confined  his  studies  largely  to  the  action  of  drugs  on 
normal  animals,  and  our  drug  therapeutics  is  therefore  founded  largely 
upon  the  action  of  drugs  on  normal  animals.  In  recent  years  experimental 
pathology  and  experimental  therapeutics  have  attempted,  with  excellent 
success,  to  fill  in  the  gap.  Through  their  work  the  field  of  pathological' 
physiology  has  been  greatly  extended.  They  have  also  furnished  us  with 
much-needed  information  in  regard  to  the  action  of  drugs  in  pathological 
conditions — the  only  state  that  requires  therapeutic  measures.  Intelli¬ 
gent  therapeutics  and  pathological  physiology  should  go  hand  in  hand. 
The  kidney  is  an  organ  which  offers  special  facilities  for  physiological 
investigation.  It  is  for  this  reason  that  pathological  physiology  occupies 
so  much  space  in  the  discussion  of  the  therapeutics  of  nephritis. 


NORMAL  PHYSIOLOGY  OF  THE  KIDNEY 

Theories  of  Renal  Secretion. — The  physiology  of  urinary  secretion  has 
not  been  definitely  determined.  Two  theories,  each  with  worthy  defenders, 
must  be  presented.  Ludwig’s  theory  maintains  that  we  have  in  the  secre¬ 
tion  of  urine  a  simple  process  of  filtration  with  the  glomerulus  acting 
as  the  filter  eliminating  from  the  blood  not  merely  the  water  but  also 
the  solid  constituents  of  the  urine,  namely,  the  inorganic  salts  and  specific 
elements — urea,  etc.  To  explain  the  discrepancy  between  the  propor¬ 
tion  of  the  various  inorganic  salts  and  especially  the  urea,  in  the  circu¬ 
lating  blood  and  urine,  he  assumes  that  absorption  of  water  and  varying 
amounts  of  the  other  constituents  takes  place  in  the  passage  of  the 
glomerular  filtrate  through  the  uriniferous  tubules.  In  recent  years  the 
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adherents  of  Ludwig’s  theory  have  introduced  some  modifications,  claim¬ 
ing  now  that  the  absorption  taking  place  in  the  convoluted  tubules  is 
selective  in  character,  so  that  the  theory  as  now  held  is  not  based  upon 
the  purely  mechanical  process  of  filtration  and  diffusion.  Certain  ana¬ 
tomical  conditions  in  the  kidney  lend  themselves  to  this  mechanical  theory. 
The  efferent  vessel  to  the  glomerules  is  smaller  than  the  afferent,  and  for 
this  reason  the  pressure  in  the  capillary  tuft  would  he  higher  than  in  ordi¬ 
nary  capillaries.  The  great  length  of  the  urinary  tubules  might  be  con¬ 
sidered  as  especially  adapted  for  the  reabsorption  of  the  fluid  passing 
through  them,  but  as  Stewart  states  such  anatomical  evidence  is  not 
especially  convincing,  as  the  absorption  of  water  is  not  a  function  of  the 
seminal  tubules,  which  may  be  60  to  70  cm.  in  length.  Furthermore,  the 
physical  laws  of  filtration,  diffusion,  and  absorption,  as  now  understood, 
cannot  account  for  the  process.  Serum-albumin  and  egg-albumin  are  both 
indiffusible  through  animal  membranes,  yet  one  passes  through  the  glomer¬ 
ulus  without  escaping  into  the  urine,  and  the  other  is  promptly  eliminated. 
Two  diffusible  substances,  as  sugar  and  urea,  are  present  together  in  the 
circulating  blood.  The  latter  is  eliminated  as  a  waste  product,  the  former 
retained.  If,  however,  the  amount  of  sugar  in  the  blood  passes  a  certain 
limit,  more  than  3  parts  per  1,000,  it  is  promptly  excreted.  With  a 
pure  filtration  theory  it  is  difficult  to  explain  how,  in  a  starving  animal, 
the  amount  of  inorganic  substance  in  the  urine  may  be  greatly  reduced, 
while  the  proportional  amount  in  the  blood  is  only  slightly  changed. 
Cushny  has  recently  modified  Ludwig’s  theory  and  removed  some  of  the 
objections  to  it  by  emphasizing  the  importance  of  selective  absorption  in 
the  tubules,  the  final  composition  of  the  urine  being  determined  by  selective 
absorption.  The  vital  theory  of  Bowman  is  based  on  the  selective  secretory 
action  of  the  cells  in  the  tubules,  and  also  a  secretory,  rather  than  a  filtra- 
tive  activity  of  the  glomeruli ;  this  theory,  however,  has  relatively  few 
supporters.  At  present  Cushny’s  explanation  is  generally  accepted. 

Secretory  nerves  for  the  kidney  have  not  been  demonstrated,  the  secre¬ 
tion  being  directly  dependent  upon  the  rate  of  blood  flow.  When  the 
arterial  pressure  falls  below  40  mm.  of  mercury  as  following  shock,  hem¬ 
orrhage  or  extreme  impairment  of  the  heart  muscle,  the  secretion  of 
urine  ceases.  Everything  which  increases  the  blood  flow,  as  increased 
blood-pressure  or  local  dilatation  of  the  renal  vessels,  without  reduction  in 
the  general  blood-pressure,  such,  for  instance,  as  follows  the  use  of  caf- 
fein,  intensifies  the  secretion  of  urine.  So  far  as  known,  the  only  way 
the  secretion  in  the  kidney  can  be  affected  by  the  central  nervous  system 
is  through  a  local  nervous  mechanism  by  means  of  which  the  secretory 
activity  is  modified  by  corresponding  alterations  in  the  local  blood  supply. 
The  kidney  is  a  very  vascular  organ,  and  it  has  been  estimated  that  when 
under  the  influence  of  diuretics,  within  a  minute’s  time  an  amount  of 
blood  equal  to  its  own  weight  flows  through  the  kidney.  This  is  from 
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four  to  nineteen  times  as  great  as  the  average  supply  of  other  organs  in 
the  systemic  circulation. 

Composition  of  Urine. — The  normal  urine  in  man  is  yellowish  in 
color,  with  an  average  specific  gravity  of  1.020.  The  reaction  is  usually 
acid,  attributed  chiefly  to  the  acid  sodium  phosphates.  Folin’s  investiga¬ 
tion  suggests,  however,  that  it  may  be  in  part  due  to  organic  acids.  In 
addition  to  the  water  and  inorganic  salts  the  most  important  constituent 
of  the  urine  is  the  urea.  It  is  through  this  channel  that  almost  all  of 
the  nitrogen  of  the  body  is  eliminated,  as  the  amount  escaping  through 
the  perspiration  and  feces  is  comparatively  slight.  Since  nitrogen  forms 
16  per  cent  of  the  protein  molecule,  the  amount  of  protein  broken  down 
in  the  body  can  be  determined  by  multiplying  the  amount  of  nitrogen 
eliminated  by  6.25.  The  daily  nitrogen  elimination  varies,  but  in  an 
average-sized  man  it  would  range  between  14  and  18  gm.,  corresponding 
to  88  and  117  gm.  of  protein.  Of  the  total  nitrogen  eliminated,  87.5 
per  cent,  according  to  Folin,  appears  in  the  form  of  urea.  The  remain¬ 
ing  nitrogen  is  eliminated  in  the  form  of  ammonia  nitrogen,  4.3  per  cent; 
creatinin  nitrogen,  3.6  per  cent,  and,  in  the  form  of  purin  nitrogen  and 
unknown  nitrogen  compounds,  this  latter  at  times  amounts  to  more  than 
5  per  cent. 

Origin  and  Significance  of  Urea.— From  30  to  34  gm.  of  urea  are 
eliminated  daily  by  the  normal  adult  on  a  mixed  diet.  As  1  gm.  of 
protein  will  yield  approximately  %  gm.  of  urea,  this  would  correspond  to 
a  protein  destruction  of  90  to  100  gm.  It  has  been  determined  that 
urea  is  formed  chiefly  in  the  liver.  Just  the  exact  steps  through  which 
the  protein  molecule  is  metabolized  to  produce  urea  have  not  been  fully 
determined.  It  is  well  known  that  when  ammonia  carbonate  is  added 
to  the  blood  and  perfused  through  the  liver  it  is  converted  into  urea. 
After  removal  of  the  liver  by  Eck  fistula,  the  amount  of  ammonia  in 
the  urine  is  increased;  the  urea  diminished.  Urea  then  arises  from  con¬ 
version  of  ammonia  salts,  this  process  taking  place  in  the  liver.  As  a 
result  of  digestion,  protein  material  is  broken  up  into  its  constituent 
elements  and  the  nitrogen  appears  chiefly  in  these  forms:  ammonia, 
monamino  acids,  and  diamino  bodies.  It  has  not  been  definitely  deter¬ 
mined  in  what  form  ammonia  appears  in  the  blood,  but  most  likely  as 
a  carbonate  or  carbamate.  It  is  probable  that  a  small  amount  of  am¬ 
monia  may  be  converted  into  urea  by  the  action  of  other  tissues  than  the 
liver.  Kossel  and  Dakin  have  demonstrated  the  presence  of  a  ferment 
which  is  capable  of  splitting  up  diamino  bodies,  one  of  the  end  products 
being  urea.  The  urea  arising  in  this  manner  i3  formed  largely  inde¬ 
pendent  of  the  liver  and  probably  explains  the  presence  of  small  amounts 
of  urea  in  the  urine  after  removal  of  the  liver.  Recently  Folin  and  Berg- 
lund  have  expressed  the  opinion  that  urea  formation  is  a  function  of 
all  mammalian  tissues  and  is  not  predominantly  localized  in  the  liver. 
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The  amount  of  urea  nitrogen  in  the  urine  varies  directly  with  the  amount 
of  protein  ingested,  while  the  other  nitrogenous  constituents,  as  creatinin, 
are  practically  independent  of  the  character  of  the  food,  provided  it  does 
not  contain  these  bodies  when  eaten.  These  nitrogenous  compounds  are, 
therefore,  formed  from  the  body  tissues  rather  than  from  the  food. 

Creatinin  next  to  urea  and  the  ammonia  compounds  is  the  most  impor¬ 
tant  nitrogenous  constituent  of  the  urine.  As  stated,  the  amount  is  inde¬ 
pendent  of  the  protein  ingested,  the  daily  output  varying  from  1  to  2 
gm.  In  febrile  conditions,  where  we  have  increased  tissue  destruction, 
the  creatinin  excretion  is  increased.  The  purin  bodies,  uric  acid,  xanthin, 
hypoxantliin,  adenin,  guanin,  also  arise  chiefly  from  metabolism  of  body 
protein,  only  a  small  amount  arising  from  purin  bodies  taken  as  food. 
Inasmuch  as  sulphur  is  found  in  most  proteins  its  elimination  in  the  urine 
may  be  taken  as  an  index  of  the  amount  of  protein  destruction.  Sulphur 
occurs  in  three  forms,  as  oxidized  inorganic  sulphur,  conjugate  sulphur, 
and  in  an  unoxidized  form  as  sulphocyanid  or  ethyl  sulphid.  Under 
certain  pathological  conditions  some  sulphur  may  be  excreted  in  an  uncom¬ 
bined  form. 

The  chief  inorganic  salts  in  the  urine  are  chlorids,  sulphates,  and 
phosphates ;  these  arise  partly  from  salts  ingested  in  the  food,  and  partly 
from  the  metabolic  destruction  of  body  tissues.  Of  these  salts  chlorids 
in  the  form  of  sodium  chlorid  is  by  far  the  most  abundant,  averaging 
10  to  15  gm.  daily. 

Internal  Secretion  of  the  Kidneys. — Tigerstedt  and  Bergman  were 
first  to  report  on  the  presence  of  a  pressor  substance  “renin”  in  kidney 
extracts.  This  pressor  substance,  soluble  in  normal  salt  solution,  was  con¬ 
fined  chiefly  to  the  cortical  portion  of  the  kidney.  It  was  also  soluble  in 
alcohol,  non-dialyzable,  and  destroyed  by  boiling.  Very  small  amounts, 
when  injected  intravenously,  caused  a  rise  in  the  blood-pressure,  varying 
from  a  few  to  25  or  30  mm.  The  following  year  Lewandowsky 
repeated  Tigerstedt’s  experiment,  and,  although  his  results  were  in  a  man¬ 
ner  confirmatory,  he,  on  the  whole,  was  inclined  to  discredit  Tigerstedt’s 
result.  Later  Livon,  Fiori,  and  Shaw  demonstrated  a  pressor  substance 
in  the  kidney,  while  Vincent  and  Sheers  reported  lack  of  uniformity,  at 
times  a  rise,  again  a  fall,  in  blood-pressure.  Pearce  recently  repeated 
these  experiments,  as  he  believed  the  discrepancy  in  results  might  be 
accounted  for  by  kidney  extracts  of  one  species  being  injected  into  the 
same  or  different  species.  For  instance,  Tigerstedt  used  extracts  of 
rabbits’  kidney,  but  at  times  injected  it  into  a  different  species.  Pearce 
found  that  extracts  of  rabbits’  kidney  when  injected  into  rabbits,  and 
extracts  of  dogs’  kidney  when  injected  into  dogs,  failed  to  show  the  pres¬ 
ence  of  a  pressor  substance,  although  extracts  of  rabbits’  kidney  at  times 
gave  a  slight  rise.  Extracts  of  cats’  kidney,  when  injected  into  the  same 
species,  gave  quite  uniformly  a  decided  rise  in  pressure,  varying  from  22 
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to  34  mm.  An  extract  of  rabbits’  kidney  injected  into  a  dog  gave  a  fall 
in  pressure.  An  extract  of  dogs’  kidney,  when  injected  into  a  rabbit,  gave 
a  slight  rise  in  pressure.  Pearce  has  also  shown  that  the  urine  from  a 
normal  dog  when  injected  intravenously  into  a  second  dog  would  cause  a 
marked  fall  in* blood-pressure  of  40  to  70  mm.  Boiling  the  urine  for  a 
few  minutes  does  not  destroy  this  depressor  substance,  but  prolonged 
heating  will  cause  its  disappearance.  He  was  able  to  precipitate  it  from 
the  urine  by  using  large  amounts  of  alcohol  or  ether.  Following  experi¬ 
mental  tubular  nephritis,  this  depressor  substance  disappears  from  the 
urine,  but  remains  in  the  urine  of  experimental  vascular  nephritis. 


PATHOLOGICAL  PHYSIOLOGY  OF  THE  KIDNEYS 

The  study  of  the  functional  disturbance  in  the  kidney  has  been  facili¬ 
tated  by  recent  work  in  experimental  nephritis,  giving  us  an  opportunity 
to  determine  accurately  the  changes  in  the  character  of  the  urine  in  the 
vascular  and  tubular  types  of  nephritis,  and  also  the  action  of  various 
drugs  upon  the  secretion  of  urine  in  pathological  kidneys.  It  has  thrown 
light  on  the  causes  of  edema,  anuresis,  hypertension,  heart  hypertrophy, 
and  uremia.  It  has  enabled  us  to  study  carefully  the  influence  of  glo¬ 
merular  changes  as  contrasted  with  those  of  the  tubules.  At  present  we 
have  a  large  number  of  nephrotoxic  substances;  the  most  important  are 
bichlorid  of  mercury,  arsenic,  cantharides,  chromium,  uranium,  snake 
venom,  and  diphtheria  toxins.  Some  act  diffusely,  affecting  both  tubule 
and  glomerulus;  others  are  relatively  selective.  Uranium  nitrate1,  potas¬ 
sium  and  ammonium  chromate,  and  bichlorid  of  mercury  affect  especially 
the  tubular  epithelium,  attacking  slightly,  if  at  all,  the  glomeruli. 
Arsenic,  cantharides,  and  snake  venom  affect  chiefly  the  glomeruli,  with 
very  slight  action  on  the  tubular  epithelium.  Diphtheria  toxin  has  a  more 
diffuse  action,  injuring  both  glomeruli  and  tubules.  Recently  the  strictly 
selective  action  of  renal  toxin  for  certain  structure  of  the-  kidney  has  been 
questioned;  diffuse  involvement  is  the  rule.  Aschoff  reports  that  Baehr 
has  been  able  to  produce  a  glomerular  nephritis  with  uranium  nitrate. 
The  introduction  of  any  of  these  substances  into  a  susceptible  animal 
produces  a  particular  type  of  nephritis  with  appearance  of  albumin  and 
casts  in  the  urine. 

Extensive  granular  or  fatty  degeneration  of  the  tubular  epithelium 
with  definite  necrosis  characterizes  the  epithelial  type.  In  the  glomerular 
form  due  to  arsenic,  apparently,  there  is  a  paralysis  of  the  capillaries  in 
the  tuft,  with  little,  if  any,  anatomical  changes.  However,  as  shown  by 
physiological  methods,  serious  vascular  injury  has  occurred.  Cantharides, 
on  the  other  hand,  produce  marked  anatomical  changes  in  the  glomeruli, 
desquamation  and  leukocytic  infiltration ;  and  rather  marked  degenerative 
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changes  can  also  be  demonstrated  in  the  convoluted  tubules  and  ascending 
loop  of  Henle.  Pearce  has  shown  that  rattlesnake  venom  produces  still 
different  anatomical  changes  characterized  by  extensive  exudation  and 
infiltration  in  both  the  capsule  and  glomerular  tuft.  Tubular  involvement 
is  slight  or  entirely  absent. 

The  study  of  these  various  types  of  nephritis  throws  some  light  upon 
the  route  through  which  toxic  substances  are  eliminated  from  the  kidney, 
as  it  is  probably  through  the  process  of  elimination  that  the  various  degen¬ 
erative  changes  are  produced.  The  experimental  nephritis  described  is 
strictly  an  acute  form.  The  animal  succumbs  or  complete  recovery  occurs ; 
whether  a  real  chronic  experimental  nephritis  has  ever  been  produced  is 
questionable.  Necrosis  of  the  renal  epithelium  and  some  fibrosis  were 
noted  by  Petroff  after  prolonged  administration  of  some  of  the  metals. 
Ophuls  later  produced  a  sclerosis  of  the  kidney  in  dogs  and  guinea  pigs 
by  prolonged  feeding  of  lead  carbonate  or  acetate.  He  was  unable,  how¬ 
ever,  to  find  at  any  time  albumin  or  casts  in  the  urine.  For  this  reason 
it  may  be  questioned  whether  the  condition  was  actually  chronic  nephritis. 
Haven  Emerson  has  produced  varying  degrees  of  chronic  nephritis  by 
repeated  inhalation  of  alcohol,  ether,  and  chloroform.  Uranium  nitrate, 
when  given  in  repeated  doses,  produces  in  animals  lesions  closely  resem¬ 
bling  the  interstitial  type  of  nephritis  as  seen  in  man.  Even  a  single 
acute  attack  of  uranium  nephritis  may  be  followed  by  severe  fibrosis, 
which  at  times  is  progressive  in  character.  Squier  and  Newburgh  have 
recently  produced  chronic  nephritis  in  rabbits  by  feeding  on  a  high  pro¬ 
tein  diet.  This  has  actually  little  clinical  significance  as  the  rabbit  is 
a  herbivorous  animal.  Still  more  recently  they  have  produced  in  man 
mild  evidence  of  renal  irritation  by  high  protein  diet. 

As  has  been  stated,  experimental  nephritis  has  added  not  merely  to  our 
knowledge  of  the  pathological  anatomy  of  nephritis,  but  also  to  the  patho¬ 
logical  physiology  of  the  kidney  as  the  nature  of  edema,  blood-pressure, 
cardiac  hypertrophy,  etc.  This  phase  of  the  subject  will  be  discussed  in 
considering  the  nature  of  the  various  processes. 

Edema. — The  edema  associated  with  nephritis  is  not  due  to  a  single 
causative  factor.  In  the  hemorrhagic  types  the  edema  may  be  chiefly  or 
entirely  anemic  in  character.  With  the  chronic  interstitial  type  it  is  of 
cardiac  origin,  and  only  in  some  of  the  acute  forms  and  in  chronic  paren¬ 
chymatous  nephritis  do  we  have  actual  renal  edema. 

The  exact  cause  of  renal  edema  has  not  been  determined.  The  theories 
of  water,  retention,  chlorid  retention,  vascular  injury,  and  changes  in  the 
blood,  all  have  their  supporters.  The  only  type  of  experimental  nephritis 
associated  with  edema  is  that  produced  by  uranium  nitrate,  which  in  the 
main  excites  a  tubular  type  of  nephritis.  Heinek’s  observation  that  an 
animal  with  chronic  nephritis  receiving  serum  from  an  animal  with 
uranium  nephritis  develops  edema  is  of  extreme  interest.  Injury  to  the 
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vessel  wall  by  the  serum,  in  an  animal  with  nephritis,  would  appear  to  he 
the  most  probable  explanation.  In  fact,  recent  work  leads  us  to  believe 
that  vascular  injury  is  a  very  important  factor.  Cohnheim  and  Lichtheim 
found  that  large  amounts  of  normal  salt,  equal  to  92  per  cent  of  the  body 
weight,  could  be  injected  into  an  animal  without  producing  subcutaneous 
edema,  although  ascites  and  dropsy  of  the  various  organs  readily  appeared. 
When  the  skin  of  such  an  animal  was  irritated  by  exposure  to  the  sun’s 
rays  or  by  painting  with  iodin,  typical  subcutaneous  edema  appeared,  due, 
according  to  Cohnheim,  to  alteration  in  the  vessel  walls  by  these  external 
agents.  Magnus  has  shown  that  under  the  same  conditions  of  transfusion 
subcutaneous  edema  appears  if  the  animal  has  previously  received  arsenic 
or  a  vascular  poison,  chloral,  or  chloroform  narcosis.  It  has  been  shown 
by  Schlayer  that  in  experimental  vascular  nephritis  the  renal  vessels  have 
lost  their  power  to  dilate  when  excited  by  certain  stimulants,  and  have 
diminished  permeability.  In  all  forms  of  experimental  edema  the  intro¬ 
duction  of  large  amounts  of  fluid  is  an  essential  factor.  Retention  of 
fluid,  due  to  impaired  kidney  function,  when  combined  with  the  increased 
permeability  of  the  vessel  wall,  offers  a  very  plausible  explanation  for 
renal  edema.  Pearce,  who  has  studied  carefully  the  question  of  renal 
edema,  considers  three  factors  are  essential  for  its  development — nephritis, 
vascular  injury,  and  increase  in  the  body  fluids.  He  also  determined  that 
the  edema  is  due  to  disturbed  kidney  function  rather  than  reduction  in  the 
functioning  area.  The  blood-serum  of  patients  with  renal  edema  has  a 
decided  lymphagogue  action  when  injected  into  animals.  The  flow  of 
lymph,  according  to  Kast,  is  increased  tenfold.  These  results  have  been 
confirmed  in  a  measure  by  Starling. 

The  experimental  work  of  Schlayer  and  Hedinger  has  thrown  consider¬ 
able  light  upon  one  of  the  factors  responsible  for  edema,  for  instance,  water 
retention.  They  tested  the  various  types  of  experimental  nephritis  to  see 
if  there  is  any  disturbance  of  the  vasomotor  control  in  the  kidney,  deter¬ 
mining  the  vasoconstrictor  power  of  the  renal  vessels  by  electric  stimu¬ 
lation  and  by  adrenalin ;  the  vasodilator  reaction  by  the  use  of  diuretics, 
as  sodium  chlorid  and  caffein.  Their  results  indicate  that  in  the  vascular 
type  of  nephritis  (that  due  to  arsenic  or  cantharides)  the  vasomotor  action 
of  the  kidney  is  disturbed,  both  constriction  and  dilatation  being  impaired ; 
and  diuresis  fails  to  appear  after  the  use  of  sodium  chlorid  or  caffein. 
With  that  type  of  nephritis,  where  the  poison  acts  especially  upon  the 
tubular  epithelium,  that  is,  chromium  and  sublimate,  little  if  any  dis¬ 
turbance  of  the  vasomotor  control  of  the  kidney  has  been  noted.  It  is 
important  to  remember  that  in  neither  of  these  types  of  nephritis,  when 
excited  by  the  agents  mentioned,  is  there  any  edema.  Edema  only  appears 
after  the  uranium  nephritis,  which  it  is  true  is  of  the  tubular  type.  By 
applying  this  method  of  investigation  to  uranium  nephritis,  they  find  that 
in  those  cases  where  edema  fails  to  appear  the  kidney  reacts  in  the  same 
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manner  as  the  normal  or  as  tubular  nephritis  due  to  chromium.  How¬ 
ever,  in  those  animals  which  develop  edema,  while  the  reaction  early  and 
late  is  the  same  as  described,  there  is  a  period,  usually  about  thirty-six 
hours  after  the  injection  and  corresponding  to  the  time  when  edema 
appears,  when  the  kidney  vessels  react  in  a  peculiar  manner.  They  still 
constrict  and  dilate  when  the  proper  stimulus  is  applied.  Sodium  chlorid 
and  caffein  still  cause  marked  dilatation  of  the  renal  vessels,  but  diuresis 
does  not  follow.  They  have  endeavored  to  discover  the  cause  of  the  im¬ 
paired  permeability.  Inasmuch  as  it  does  not  appear  in  other  forms  of 
tubular  nephritis,  it  can  scarcely  he  due  to  impairment  of  the  epithelium 
of  the  tubules.  The  disturbance  must  he,  therefore,  in  the  vessels  of  the 
glomeruli.  We  have  here  apparently  an  explanation  of  water  retention 
in  nephritis.  Edema  only  appears  in  the  animal  experiments  when  the 
animal  receives  a  large  amount  of  fluid.  When  left  on  a  dry  diet  it  fails 
to  develop. 

In  addition  to  the  lessened  permeability  of  the  renal  vessels  and  large 
intake  of  water,  a  third  factor  is  apparently  essential.  Animals  with  im¬ 
permeable  kidneys  received  large  quantities  of  water  and  salt  and  still 
failed  to  get  subcutaneous  edema.  After  waiting  four  to  five  days,  then 
repeating  the  large  intake  of  water  and  salt,  edema  developed.  Evi¬ 
dently  during  this  interval  some  change  instrumental  in  the  development 
of  edema  had  taken  place,  and  this  Schlayer  believes  to  be  increased  per¬ 
meability  of  the  peripheral  vessels. 

Summary. — Summing  up  their  results,  lessened  permeability  of  the 
renal  vessels,  increased  ingestion  of  fluids,  and  increased  permeability 
of  the  peripheral  vessels  apparently  account  for  the  subcutaneous  edema 
in  uranium  nephritis. 

Pearce,  by  a  somewhat  different  method,  has  arrived  at  the  same 
conclusion.  He  produced  a  tubular  type  of  nephritis  with  chromate, 
edema,  as  usual,  not  developing.  He  then  produced  vascular  injury  with 
rattlesnake  venom,  ricin,  or  arsenic — all  well-recognized  vascular  poisons. 
To  produce  a  condition  of  hydremia,  the  rabbit  received  through  a 
stomach  tube  100  c.c.  of  water  daily.  By  combining  these  three  factors — 
renal  injury,  vascular  injury,  and  increased  fluid  intake — he  was  able 
to  cause  subcutaneous  edema.  No  one  of  these  alone  or  any  combination 
of  two  was  sufficient.  The  nature  of  this  substance,  causing  injury  and 
increased  permeability  of  the  peripheral  vessels  in  nephritis  in  man,  is 
yet  to  be  determined.  In  the  acute  scarlatinal  nephritis  this  increased 
permeability  may  be  excited  either  by  the  retained  products  of  metabolism, 
the  toxins  of  the  invading  microorganisms,  an  internal  secretion  of  the 
kidney,  or  in  the  secretion  from  some  correlated  organ.  Timofeew  has 
recently  explained  the  vascular  injury  as  due  to  the  products  of  the  de¬ 
stroyed  epithelium.  This  action  is  not  peculiar  to  the  renal  epithelium, 
but  may  be  produced  by  the  dead  cells  of  other  parenchymatous  organs, 
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and  lie  explains  on  this  basis  the  interesting  edema  described  by  Cohnheim 
where  the  clinical  picture  is  that  of  renal  dropsy,  but  where  the  urine 
shows  nothing  abnormal  and  autopsy  fails  to  show  a,  nephritis.  This 
peculiar  edema  has  been  observed  after  scarlatina,  typhoid,  measles,  and 
certain  gastro-intestinal  disturbances  in  children.  In  all  of  these  cases 
more  or  less  extensive  degenerative  changes  have  been  detected  in  the 
liver  or  other  parenchymatous  organs,  and  he  considers  the  products  of 
this  change  responsible  for  the  increased  permeability  and  edema. 

Widal  has  laid  special  stress  on  the  importance  of  chlorid  retention 
in  the  production  of  edema.  Clinical  experience  has  shown  that  restric¬ 
tion  of  salt  lessens  the  intensity  of  edema.  Experimental  work  in  animals 
would  indicate  that  chlorid  retention  does  not  necessarily  accompany 
edema,  and  that  salt  is  less  essential  than  water  in  its  production.  The 
cause  of  the  salt  retention  is  still  unexplained.  It  may  be  due  to  lessened 
permeability  of  the  kidney  to  salt,  or  to  primary  retention  of  chlorid  in 
the  tissues.  Castaigne’s  experiments  apparently  support  the  latter  view. 
Dogs  with  experimental  nephritis  and  lessened  chlorid  elimination  were 
still  able  to  eliminate  chlorids  in  a  normal  manner  provided  they  were 
injected  directly  into  the  renal  artery.  He  furthermore  bled  normal  and 
nephritic  animals,  and  then  injected  an  equal  amount  of  normal  salt  solu¬ 
tion.  Shortly  afterward  blood  was  taken  from  the  renal  artery  of  both 
animals  and  its  salt  content  determined.  The  blood  from  the  renal  artery 
of  the  nephritic  dog  contained  less  chlorid.  This  would  indicate  that  in 
nephritis  the  chlorids  are  retained  by  the  tissues  rather  than  imperfectly 
eliminated  by  the  kidney.  Martin  Fischer’s  theory  of  edema  has  re¬ 
ceived  little  support  in  recent  years,  either  from  the  physiologist  or  the 
clinician. 

The  truth  of  Fischer’s  theory  and  the  value  of  his  therapeutic  sugges¬ 
tions  are  still  under  discussion,  but  clinical  observation  on  the  whole  has 
failed  to  support  his  theory.  That  a  moderate  degree  of  acidosis  is 
present  in  severe  nephritis  has  been  shown  by  Peabody  and  others.  This 
is  due  probably  to  an  inability  of  the  kidney  to  eliminate  the  normal 
amount  of  acids  formed  in  the  body,  rather  than  excessive  acid  production, 
although  Mosenthal  has  shown  that  moderate  increased  protein  catabolism 
may  occur  in  nephritis  and  thus  possibly  account  for  some  slight  increase 
in  acidosis. 

Increased  Blood-pressure. — In  both  acute  and  chronic  nephritis  in¬ 
creased  arterial  tension  is  a  common  occurrence.  It  is  generally  conceded 
that  nephritis  is  one  of  the  definite  causes  of  hypertension,  in  the  paren¬ 
chymatous  and  amyloid  kidney  blood-pressure  is  not  increased,  but,  in 
the  so-called  vascular  types,  glomerular  and  interstitial  forms,  hyperten¬ 
sion  is  the  rule.  This  increased  pressure  may  appear  within  forty-eight 
hours  after  the  onset  of  an  acute  nephritis. 

Hypertension  may  be  present,  however,  without  demonstrable  dis- 
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turbed  kidney  function.  This  type  is  designated  as  primary  or  essential 
hypertension.  It  is  impossible  to  state,  however,  that  this  may  not  be  due 
to  disturbed  renal  function  with  failure  to  eliminate  a  substance,  possibly 
a  product  of  normal  metabolism  capable  of  exciting  vascular  spasms. 
The  evident  relationship  between  nephritis  and  hypertension  compels  us 
to  hesitate  to  eliminate  the  kidney  as  a  causal  agent  in  primary  hyperten¬ 
sion.  This  type  of  hypertension  is  probably  due  to  narrowing  of  the  vessel 
lumen,  due  either  to  vascular  spasm  or  fibrosis,  and  the  renal  changes 
present  in  late  cases  are  probably  secondary  to  the  vascular  constriction. 
The  etiology  of  primary  hypertension  is  still  in  the  theoretical  stage. 
It  has  been  ascribed  to  excessive  protein  in  the  diet,  the  endocrine  glands, 
focal  infections,  nerve  strain,  retention  of  sodium  chlorid  and  constipa¬ 
tion.  None  of  these  views  has  secured  any  but  a  limited  following  on 
account  of  lack  of  facts.  Nephritis  still  remains  the  sole  recognized  cause 
of  chronic  hypertension. 

Experimentally  it  has  been  shown  that  marked  reduction  of  kidney 
substance  by  successive  operations  leads  to  a  permanent  condition  of  high 
blood-pressure.  Whether  this  is  merely  the  result  of  reduction  of  kidney- 
substance,  or  from  the  nephritis  excited  by  the  procedure,  has  not  been 
determined.  Uremia  is  frequently  associated  with  high  blood-pressure, 
and  during  the  acute  uremic  attack  the  blood-pressure  is  often  higher  than 
in  the  free  interval.  Of  extreme  interest  is  the  marked  variation  in  pres¬ 
sure  in  untreated  cases  of  hypertension.  Such  transitory  changes  would 
indicate  that  a  functional  disturbance  is  responsible  for  the  high  pressure. 

Summary. — Briefly  summarizing  our  present  knowledge  of  hyperten¬ 
sion  in  nephritis  :  Its  exact  cause  has  not  been  determined.  Several  theo¬ 
ries  have  been  advanced,  none  of  which  is  free  from  objection.  It  is 
interesting  from  a  therapeutic  standpoint  that  some  of  these  theories 
assume  that  hypertension  is  a  compensatory  measure;  an  effort  to  force 
more  blood  through  the  kidney  in  order  to  increase  elimination.  If  this 
is  true,  the  attempt  to  reduce  blood-pressure  may  not  he  good  therapeutics. 
The  etiology  of  primary  hypertension  has  not  been  determined. 

Cardiac  Hypertrophy. — Hypertrophy  of  the  heart  is  common  in  both 
the  acute  and  chronic  forms  of  nephritis  when  associated  with  hyperten¬ 
sion.  An  increase  in  blood-pressure  of  four  weeks’  duration  is  sufficient 
to  produce  heart  hypertrophy.  In  the  majority  of  cases  (82  per  cent) 
Hasenfeld  and  Hirsch  found  both  sides  hypertrophied.  Either  we  are 
to  infer  from  this  that  the  hypertension  prevails  in  both  systemic  and 
pulmonary  circulation,  or  that,  as  maintained  by  Passler,  hypertrophy 
of  the  right  ventricle  is  due  to  insufficiency  of  the  left  heart  with  conse¬ 
quent  hypertrophy  of  the  right.  It  is  generally  conceded  that  only  those 
cases  of  nephritis  with  hypertension  lead  to  heart  hypertrophy.  It  is 
probable  that  cardiac  hypertrophy,  when  due  to  nephritis,  is  always  the 
result  of  increased  blood  pressure.  lores,  who  has  made  a  study  of  the 
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frequency  of  heart  hypertrophy  in  interstitial  nephritis,  reports  that  in 
the  primary  contracted  kidney  heart  hypertrophy  is  rarely  missed,  while 
in  the  secondarily  contracted  kidney  it  is  commonly  absent.  This  is  in 
accord  with  clinical  experience,  as,  in  parenchymatous  nephritis,  which 
later  passes  into  a  secondarily  contracted  kidney,  the  blood-pressure  fre¬ 
quently  remains  normal. 

Uremia. — The  symptoms  of  acute  uremia  can  best  he  accounted  for  on 
the  basis  of  an  intoxication.  The  clinical  symptoms  of  nausea,  vomiting, 
diarrhea,  delirium,  epileptiform  convulsions,  and  coma  can  scarcely  be 
explained  upon  any  other  basis.  On  account  of  the  wide  variability  of  the 
clinical  picture  the  question  has  been  raised  by  Arcoli  whether  the  symp¬ 
toms  can  be  explained  by  the  action  of  a  constant  or  single  intoxicating 
agent.  The  character  of  this  hypothetical  poison  or  poisons  is  still  in 
doubt.  It  is  generally  assumed  that  the  retention  in  the  blood  of  products 
normally  eliminated  by  the  kidney  is  responsible  for  the  disturbance.  If 
this  were  true,  we  would  expect,  after  removal  of  the  kidneys,  a  symptom- 
complex  resembling  uremia.  In  animals  such  removal  results  fatally 
within  five  or  six  days,  yet  without  the  symptoms  of  uremia.  In  complete 
anuresis  from  obstruction  to  the  ureter,  which  may  persist  for  ten  to 
twelve  days  or  even  longer,  before  death  ensues,  uremia  is  not  observed.  It 
might  be  assumed  that  the  intoxicating  agent  in  uremia  is  found  in  such 
small  amount  that  in  obstructive  anuresis,  or  after  removal  of  the  kidneys, 
life  is  not  sufficiently  prolonged  to  permit  of  the  formation  of  a  sufficient 
amount  to  produce  symptoms.  Against  this  view  is  the  rapid  appearance 
of  uremia  in  certain  cases  of  acute  nephritis.  Attempts  to  produce  uremia 
by  introduction  into  the  organism  of  large  amounts  of  urea  have  been 
only  partially  successful.  Leiter  has  produced  vomiting,  dyspnea  and 
convulsions  in  dogs  by  intravenous  injections  of  large  amounts  of  urea 
(100  to  200  gm.).  These  experiments  are  in  accord  with  those  of 
Marshall  and  Davis.  Whether  such  large  amounts  of  urea  are  present 
in  uremia  in  man  is  questionable.  It  is  reported,  however,  that  the  amount 
present  in  the  tissues  of  these  dogs  was  not  in  excess  of  that  found  in 
patients  dying  from  uremia.  Hewlett  reports  malaise  and  headache  after 
massive  doses  of  urea.  It  is  true  that  in  nephritis  the  urea  is  not  elimi¬ 
nated  in  the  normal  manner ;  especially  in  uremia,  the  increase  of  urea  in 
the  blood  over  the  normal  in  many  but  not  all  cases  may  be  very  marked. 
Frerich,  years  ago,  ascribed  uremia,  not  to  urea,  but  to  ammonium  car¬ 
bonate  formed  from  it  by  the  action  of  a  ferment.  The  absence  of  in¬ 
creased  ammonia  in  the  blood  in  uremia  disposes  of  this  theory.  Creatinin 
and  the  other  nitrogenous  products  of  metabolism  have  been  held  respon¬ 
sible,  but  there  is  no  direct  evidence  that  they  play  a  role.  Foster  and 
others  believe  that  the  various  clinical  types  of  uremia  may  be  due  to 
different  causes.  Where  headache  and  apathy  predominate,  nitrogen  re¬ 
tention  is  present.  Where  edema  is  marked  chlorid  and  water  elimination 
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is  markedly  impaired.  In  the  convulsive  type  he  has  isolated  a  substance 
from  the  blood,  not  urea,  with  which  experimentally  he  has  produced 
convulsions. 

In  mild  types  of  nephritis  it  has  been  shown  that  nitrogen  elimination 
is  delayed ;  that  is,  the  interval  between  ingestion  and  excretion  is  con¬ 
siderably  longer  than  in  the  normal  kidney.  These  mild  cases  show 
comparatively  little  increase  in  nitrogen  in  the  blood.  With  severe  types 
of  nephritis  there  is  not  merely  delay,  but  absolute  retention  of  nitrogen, 
so  that  the  amount  in  the  circulating  blood  is  greatly  increased.  The 
more  nitrogen  retention,  the  greater  the  danger  of  uremia. 

When  we  study  the  elimination  in  nephritis  of  various  other  substances 
normally  present  we  have  less  evidence  that  they  play  a  role  in  uremia. 

Uric  acid  and  creatin  are  eliminated  in  nephritis  as  readily,  as  a  rule, 
as  the  urea.  However,  the  results  in  this  respect  are  not  uniform. 

The  sulphates  and  phosphates  behave  in  much  the  same  manner  as  the 
nitrogenous  products.  The  chlorids  behave  differently.  In  all  patients 
without  edema ,  the  elimination  of  chlorids  is  satisfactory,  although  there 
may  be  marked  nitrogen  retention  and  threatening  uremia.  All  nephritics 
with  edema  show  chlorid  retention.  This  is  not  peculiar,  however,  to  the 
edema  from  .nephritis,  as  it  occurs  in  cardiac  edema,  ascites  due  to  liver 
cirrhosis,  pleural  effusions,  and  in  croupous  pneumonia. 

Retention  of  fluid  in  the  body  is  always  associated  with  the  retention 
of  chlorids,  the  water  retention  being  probably  secondary.  On  account  of 
the  toxicity  of  potassium  salts,  Eeltz  and  Rourke  advanced  the  theory  that 
they  were  responsible  for  uremia.  They  furnished  considerable  experi¬ 
mental  evidence,  but  later  investigators  have  failed  to  confirm  their 
results. 

Although  it  has  not  been  proved  that  imperfect  renal  elimination 
is  responsible  for  uremia,  the  retention  theory  has  the  most  followers. 
Ascoli,  however,  has  advanced  the  theory  of  nephrolysins.  He  has  shown 
that  an  extract  of  kidney,  injected  intravenously  into  an  animal,  produces 
albuminuria,  and  the  serum  of  this  animal,  injected  into  a  second  animal, 
excites  albuminuria.  He  believes  in  nephritis  the  destruction  of  kidney 
cells  furnishes  material  for  nephrolysins,  which  are  responsible  for  the 
uremia.  A  vicious  circle  is  established  by  these  nephrolysins,  leading  to 
further  kidney  degeneration ;  so  the  process  becomes  chronic.  Ascoli  and 
others  who  have  repeated  his  experiments  have  never  been  able  to  produce 
a  uremia,  so  the  essential  part  of  the  theory  is  still  unproved.  There  is 
no  evidence  that  the  nephrolysins  are  especially  toxic  for  the  nervous 
system,  and,  finally,  uremia  occurs  in  chronic  interstitial  nephritis,  where 
little,  if  any,  degeneration  of  kidney  tissue  is  taking  place. 

Summary. — Summarizing  our  present  knowledge  of  uremia,  the 
nature  of  the  toxic  agent  or  agents  has  not  yet  been  determined.  It 
probably  arises  from  impaired  elimination  through  the  kidney,  and  there 
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is  a  strong  belief,  ■unsupported  by  positive  evidence,  that  tbe  toxic  sub¬ 
stance  is  some  product  of  nitrogenous  metabolism. 

Value  of  Functional  Kidney  Tests. — It  lias  been  shown  that  in 
nephritis  both  salts  and  urea  may  be  eliminated  in  a  normal  manner.  As 
a  rule,  however,  nitrogen  elimination  is  delayed  and  irregular  and  not 
dependent  closely  upon  the  amount  of  protein  ingested.  Urea  determina¬ 
tion,  without  a  knowledge  of  nitrogenous  intake,  is  valueless  and  mislead¬ 
ing.  Even  when  the  protein  intake  has  been  accurately  determined  the 
nitrogen  output  may  differ  so  little  from  normal  that  it  has  little  value  as 
a  functioning  test.  Albumin  in  the  urine  does  not  signify  nephritis,  as  it 
may  be  present  in  considerable  amount  without  coexisting  anatomical 
changes  in  the  kidney.  Palpation  of  the  kidney  usually  excites  a  transi¬ 
tory  albuminuria.  Small  amounts  of  albumin  frequently  occur  in  the 
urine  of  apparently  healthy  individuals. 

Spiegler’s  reagent,  which  detects  albumin  in  1 :  350,000,  gives  a  posi¬ 
tive  test  with  practically  every  urine.  With  less  delicate  tests,  as  acetic 
acid  and  potassium  ferrocyanid,  albumin  is  detected  in  only  about  4  per 
cent  of  healthy  individuals.  The  significance  of  albumin  as  an  evidence  of 
nephritis  depends  partly  upon  the  amount  present,  although  as  much  as 
2  per  cent  has  been  reported  by  von  Noorden  in  physiological  albuminuria. 
On  the  other  hand,  in  chronic  interstitial  nephritis,  albumin  may  be 
entirely  absent  with  the  ordinary  tests,  and  is  never  present  in  large 
amounts  in  uncomplicated  cases.  It  is,  therefore1,  impossible,  by  testing 
for  albumin  alone,  to  determine  the  presence  of  organic  changes  in  the 
kidney. 

From  the  time  casts  were  discovered  by  Henle  in  1841  until  the  ap¬ 
pearance  of  the  centrifuge  in  1891,  their  presence  in  the  urine  was  con¬ 
sidered  as  positive  evidence  of  nephritis.  Since  using  the  centrifuge,  it 
has  been  determined  that  casts  are  commonly  present  in  normal  individ¬ 
uals.  Gentzen  examined  a  single  specimen  from  100  apparently  healthy 
individuals,  and  found  granular  casts  in  36,  and  hyalin  or  granular  casts 
in  60.  Klieneberger,  examining  24-hour  collections  of  urine,  found  casts 
in  78.5  per  cent.  These  findings  have  been  verified  by  many  other  in¬ 
vestigators,  so  their  correctness  cannot  be  questioned. 

Exercise  increases  greatly  the  frequency  with  which  albumin  and  casts 
appear  in  the  urine.  McFarland  found  abundant  albumin  and  casts  in  six 
out  of  seven  bicycle  riders.  After  very  severe  physical  labor,  as  after  a 
boat  race,  albumin,  granular  and  blood  casts  are  commonly  present  in  the 
urine.  Hence  albumin  and  casts  are  of  much  more  diagnostic  significance 
when  found  in  urine  collected  while  the  patient  is  at  rest.  In  doubtful 
cases  their  presence  during  a  period  of  complete  rest  speaks  very  strongly 
for  nephritis.  It  is  not  to  be  inferred  that  albumin  and  casts  are  of  little 
significance.  Especially  the  presence  of  granular  casts  in  considerable 
numbers  almost  invariably  means  nephritis. 
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Rowntree  and  Geraghty  have  apparently  overcome  many  of  the  objec¬ 
tions  previously  made  in  regard  to  functional  kidney  tests  by  the  intro¬ 
duction  of  phenolsulphonephthalein  for  this  purpose.  This  method  has 
withstood  the  test  of  time  better  than  any  previous  one  and  its  accuracy 
has  been  confirmed  since  the  introduction  of  the  blood  urea  determinations. 
The  test  originated  as  a  result  of  the  researches  of  Abel  and  Rowntree 
upon  the  action  of  the  phthalein  group.  A  solution  is  prepared  containing 
6  mg.  of  phenolsulphonephthalein  to  each  c.c.,  and  1  c.c.  of  this  solution 
is  injected  into  the  muscle.  For  an  hour  preceding  the  injection  and  for 
two  hours  following  the  patient  should  be  induced  to  drink  water  freely. 
At  the  time  of  injection  the  bladder  should  be  emptied,  and  again  at  the 
end  of  one  and  two  hours.  The  urine  passed  at  the  end  of  each  hour  after 
the  injection  should  be  saved  separately  and  labeled.  When  ready  to  be 
examined  each  specimen  is  diluted  to  1  liter  by  adding  distilled  water, 
and  rendered  alkaline  with  sodium  hydrate,  when  it  will  assume  a  pinkish 
tinge.  This  solution  is  then  compared  in  a  colorimeter  with  a  standard 
solution.  Normally  on  an  average  50  per  cent  of  the  phthalein  is  passed 
in  the  first  hour,  and  a  total  at  the  end  of  two  hours  of  60  to  80  per  cent. 
Lessened  and  delayed  elimination  is  an  indication  of  impaired  renal  func¬ 
tion.  Recently,  however,  less  attention  has  been  paid  to  delayed  secretion, 
the  total  amount  eliminated  in  the  two  or  three  hours  being  most  impor¬ 
tant.  Simple  passive  congestion  of  the  kidney  may  materially  interfere 
with  elimination  of  phthalein.  A  low  phthalein  output  is  extremely  sug¬ 
gestive  of  marked  renal  impairment.  Good  elimination,  however,  does 
not  necessarily  mean  a  normal  kidney.  Baetjer  has  shown  that,  during 
the  stage  of  acute  nephritis,  elimination  of  phthalein  may  be  in  excess  of 
the  normal,  and  recently  the  writer  had  a  patient  who  immediately  after 
recovery  from  uremic  coma  eliminated  50  per  cent  of  phthalein  in  the  first 
hour.  Another  patient  who  eliminated  40  per  cent  in  two  hours  devel¬ 
oped  uremia  forty-eight  hours  later,  and  a  patient  with  17  per  cent  in 
two  hours  and  suggestive  uremic  symptoms  cleared  up.  Mayo  reports  2 
cases  with  an  output  of  70  per  cent  where  uremia  developed  after  an  opera¬ 
tion.  This,  as  other  functional  tests,  often  shows  very  little  variation 
from  the  normal  in  chronic  interstitial  nephritis.  The  simplicity  and 
accuracy  of  this  test  make  it,  however,  the  most  satisfactory  functional  test 
developed  up  to  the  present. 

Recently  the  determination  of  the  blood  urea  has  assumed  great  im¬ 
portance.  This  procedure  is  only  available  for  those  having  access  to  a 
properly  trained  laboratory  worker.  Inasmuch  as  the  results  obtained 
coincide  quite  closely  with  those  obtained  by  the  very  simple  phthalein 
test,  the  latter  still  retains  its  value.  The  normal  amount  of  urea  nitrogen 
in  the  blood  varies  considerably,  according  to  Folin  from  8  to  15  mg. 
per  100  c.c.  of  whole  blood.  Some  have  placed  the  upper  limit  of  normal 
as  20  mg.  In  nephritis  this  may  be  greatly  increased.  The  presence  of 
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100  mg.  is  suggestive  of  impending  uremia.  As  before  stated,  there  is 
not  a  marked  increase  in  some  cases  of  uremia.  Foster  reports  one  patient 
with  39  mg.,  and  we  have  seen  typical  uremia  with  less  than  40  mg. 

The  determination  of  blood  uric  acid  and  creatinin  in  nephritis  is  of 
much  less  importance.  Creatinin  determination  is  really  only  indicated 
when  the  urea  nitrogen  is  found  to  be  very  high.  The  presence  of  5  mg., 
or  more  of  creatinin  per  100  c.c.  of  blood  is  an  unfavorable  prognostic 
sign,  and  in  the  majority  of  cases  points  to  an  early  fatal  termination. 
It  is  interesting  to  note,  however,  that  fluctuations  in  blood  nitrogen  have 
little,  if  any,  effect  on  blood-pressure,  and  evidently  the  hypertension  is 
not  due  to  retained  urea.  The  determination  of  the  non-protein  nitrogen 
in  the  blood  has  given  us  an  accurate  index  of  the  ability  of  the  kidney 
to  eliminate  nitrogen  and  the  degree  of  accumulation  in  the  blood  that 
has  occurred.  The  phthalein  test  shows  the  functioning  capacity  of  the 
kidney  only  during  the  two  or  three  hours  of  the  test,  the  non-protein 
nitrogen  determination  the  accumulated  incapacity  of  the  kidney. 

The  renal  test  diet  is  of  considerable  value  in  the  study  of  renal  func¬ 
tion,  as  it  is  intended  to  show  how  the  kidney  will  behave  under  slight 
strain.  The  test  is  for  water,  nitrogen  and  chlorid  elimination,  and  the 
test  as  shown  by  Mosenthal  may  be  greatly  simplified  and  still  retain  much 
of  its  value  (for  a  full  description  of  the  method  see  Archives  of  Inter¬ 
nal  Medicine ,  xvi,  733,  1915). 


PRINCIPLES  OF  TREATMENT  OF  NEPHRITIS 

The  treatment  of  nephritis  may  be  considered  under  the  head  of 
prophylaxis,  general  principles,  symptoms,  and  complications.  The  gen¬ 
eral  principles  include,  first,  to  avoid  as  far  as  possible  everything  that 
might  tend  to  further  injure  the  kidney;  second,  as  the  kidney  function 
is  impaired,  to  relieve  it  of  excessive  work.  This  is  to  be  accomplished 
by  proper  diet  and  by  calling  upon  the  skin  and  bowel  to  assist  in  the 
elimination  of  water  and  solids ;  third,  the  use  of  such  measures  as  would 
tend  to  restore  the  kidney  to  its  normal  physiological  function. 

The  treatment  of  nephritis  is  chiefly  symptomatic.  There  are  no 
specific  remedies  capable  of  modifying  the  degenerative  processes  in  the 
kidney.  Our  efforts  in  the  acute  forms  must  be  devoted  toward  relieving 
the  kidney  of  its  work  and  removing,  if  possible,  the  cause  of  the  trouble, 
thus  tiding  matters  over  until  the  disease  subsides  and  the  physiological 
function  of  the  kidney  is  wholly  or  partially  restored.  This  restoration 
of  function  may  be  brought  about  in  several  ways.  The  acute  process 
may  subside  and  regeneration  of  destroyed  tissues  takes  place,  or  the 
normal  kidney  tissue  undergoes  hyperplasia,  or  the  parenchymatous 
nephritis  passes  into  a  secondary  contracted  kidney,  with  increased  urinary 
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output  of  both  water  and  solids — a  restoration  in  part  of  the  disturbed 
function.  The  hypertension  and  cardiac  hypertrophy  developing  in  inter¬ 
stitial  nephritis  lead  to  increased  elimination  through  the  kidney,  and 
may  be  considered  a  compensatory  process.  Such  a  patient  may  live  for 
many  years  without  any  evidence  of  acute  renal  intoxication,  the  symp¬ 
toms  complained  of  being  entirely  the  result  of  the  hypertension.  So 
complete  is  the  restoration  of  function  in  interstitial  nephritis  that  death 
is  rather  infrequently  due  to  uremia,  but  to  ruptured  arteries  or  incom¬ 
petent  heart,  the  result  of  prolonged  high  blood-pressure.  In  these  cases 
treatment  must  be  directed  toward  so  regulating  the  manner  of  living  as  to 
avoid  overtaxing  an  already  overworked  heart. 

The  treatment  of  a  chronic  interstitial  nephritis  is  chiefly  directed 
toward  the  heart.  In  chronic  parenchymatous  nephritis  the  heart  is  not 
usually  involved  and  the  treatment  is  confined  to  the  kidney.  An  impor¬ 
tant  part  of  the  treatment  is  to  avoid  all  those  things,  either  in  the  form 
of  food,  chemicals,  or  habits  of  the  patient,  that  might  irritate  the  kidney ; 
to  arrange  a  diet  with  the  minimum  amount  of  protein  consistent  with 
the  demands  of  the  body,  and  to  supply  carbohydrates  and  fats  in  sufficient 
quantity  to  maintain  the  proper  nourishment  of  the  individual,  a  point 
quite  as  essential  as  the  restriction  of  proteins.  To  facilitate  elimination 
through  the  skin  a  warm  climate  and  suitable  clothing  are  important. 
The  bowels  should  be  kept  free  to  assist  in  the  elimination  of  water,  salts, 
and  nitrogenous  waste.  As  the  individuals  are  usually  anemic  and  under¬ 
nourished,  too  free  catharsis  must  be  avoided.  For  the  anemia  induced 
by  the  continued  loss  of  albumin,  iron  or  foods  containing  iron  should  be 
given.  Suitable  foods,  however,  are  of  much  more  value  than  prepara¬ 
tions  of  iron.  To  lessen  the  edema  restriction  of  fluids  and  salt  is  impor¬ 
tant.  All  of  these  measures  are  also  indicated  in  the  treatment  of  acute 
nephritis.  With  the  kidney  acutely  involved,  extreme  precautions  must 
be  taken  to  prevent  further  injury. 

Prophylaxis. — The  chief  etiological  factors  in  nephritis  are  the  acute 
and  chronic  infections,  chemical  poisons,  either  exogenous  or  endogenous, 
cold,  and  pregnancy.  Certain  of  the  acute  infections  are  specially  liable  to 
induce  nephritis,  as  scarlatina,  and  the  utmost  care  should  be  exercised  by 
the  parents  to  protect  their  children  from  contracting  it.  The  importance 
of  exposure  to  cold,  in  determining  the  development  of  scarlatinal  nephri¬ 
tis,  has  been  probably  overestimated.  The  bacterial  toxins  are,  no  doubt, 
the  exciting  cause,  although  cold  may  act  as  an  important  contributing 
factor.  Tonsillar  infections  are  another  important  source  of  acute  ne¬ 
phritis,  and  the  child  subjected  to  repeated  attacks  of  tonsillitis  should 
have  the  tonsils  removed.  It  is  unwise,  as  a  rule,  to  remove  infected 
tonsils  during  the  very  acute  stages  of  nephritis.  Removal  of  the  tonsils 
may  lessen  the  danger  of  contracting  diphtheria,  which  next  to  scarlatina 
is  the  acute  infection  most  liable  to  be  complicated  by  nephritis. '  It  is 
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questionable  whether  the  removal  of  teeth  and  tonsils  is  of  any  special 
value  in  the  treatment  of  chronic  nephritis.  Certainly  the  indiscriminate 
removal,  as  now  practiced,  merits  condemnation.  If  a  nephritic  has 
diseased  tonsils  they  should  be  removed.  There  is  no  reason,  however, 
to  interfere  where  there  is  no  past  history  of  tonsillitis,  unless  it  can  he 
shown  the  tonsils  are  serving  as  a  nidus  for  the  growth  of  bacteria.  As 
cultures  of  hemolytic  streptococci  can  be  obtained  from  all  normal  tonsils, 
the  securing  of  positive  cultures  cannot  be  advanced  as  an  indication  for 
removal.  Even  more  reprehensible  is  the  indiscriminate  removal  of  teeth, 
because  it  cannot  be  said  that  they  are  functionless. 

There  has  been  considerable  difference  of  opinion  in  regard  to  the  role 
of  syphilis  in  acute  nephritis.  It  may  be  extremely  difficult  to  determine 
in  a  given  instance  whether  mercury  or  the  syphilis  is  responsible  for  the 
trouble.  However,  we  have  authentic  cases  where  syphilis  was  the  etio¬ 
logical  factor.  At  least,  the  prompt  disappearance  under  treatment  would 
lead  to  that  inference. 

There  is  a  long  list  of  chemical  agents,  many  of  which  are  frequently 
prescribed,  which  are  capable  of  irritating  the  kidney  and  setting  up  an 
acute  nephritis.  It  is  important  in  the  treatment  of  nephritis  that  drugs 
of  this  sort  be  avoided.  It  is  also  advisable  in  those  acute  infections  liable 
to  kidney  complication  that  these  agents  be  used  with  care. 

Attention  has  already  been  called  to  those  substances  used  to  excite 
acute  nephritis  in  animals — cantharidin,  chromium,  bichlorid  of  mercury, 
and  arsenic.  In  addition  a  number  of  drugs  are  extremely  irritating  to  the 
kidney  and  capable  of  exciting  acute  degenerative  changes  in  the  kidney 
in  man.  The  more  important  are  potassium  chlorate,  salol,  carbolic  acid, 
turpentine,  salicylates,  lead,  phosphorus,  alcohol,  chloroform,  and  ether. 
Even  sodium  chlorid  and  theocin  in  large  amount  may  excite  nephritis  in 
some  of  the  lower  animals.  Especial  importance  is  attached  to  the  role 
played  by  mercury  in  nephritis.  The  readiness  with  which  grave  kidney 
changes  may  be  produced  in  the  lower  animals  by  the  use  of  bichlorid 
impresses  us  with  the  importance  of  carefully  watching  the  urine  when 
mercury  is  used  and  the  danger  attending  its  use  in  patients  with  nephritis. 
Klieneberger  has  made  a  careful  study  of  the  urine  in  both  syphilitics  and 
ncn-syphilitics  during  inunction  cures,  and  calls  attention  to  the  frequent 
appearance  within  four  to  six  days  of  numerous  hyalin  casts  and  their 
persistence  for  several  weeks  after  the  treatment  is  discontinued.  Hyalin 
casts  are  not  usually  considered  of  great  significance,  but  their  frequent 
appearance  and  occasional  association  with  red  blood-corpuscles  and  very 
rarely  with  albumin,  in  Klieneberger’s  cases,  are  certainly  highly 
suggestive. 

Although  arsenic  will  produce  a  nephritis  in  animals,  man  tolerates  it 
very  well.  Arsphenamin  from  present  reports,  is  apparently  only  mildly 
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irritating  to  the  kidney,  as  only  occasionally  have  albumin  or  casts  been 
reported  after  its  use. 

Both  experimentally  and  chemically  the  salicyl  compounds  have  been 
shown  to  irritate  the  kidney  with  appearance  of  albumin  and  casts  (Liithje, 
Klieneberger,  and  Oxenius).  Klieneberger  reports  that  the  administra¬ 
tion  of  alkalis  will  prevent  the  kidney  irritation  of  the  salicyl  compounds. 
Salol  is  still  more  irritating  and  numerous  cases  of  nephritis  were  observed 
as  a  result  of  the  Woodbridge  treatment  of  typhoid,  in  which  salol  played 
an  important  role.  Where  the  surface  of  the  skin  is  broken,  the  local 
application  of  remedies  as  iodoform,  mercury,  turpentine,  pyrogallic  acid, 
balsam  of  Peru,  and  tar  preparations  should  be  undertaken  with  care  on 
account  of  the  readiness  with  which  they  may  set  up  an  acute  nephritis. 
The  application  to  large  surfaces  of  the  body  of  turpentine,  kerosene,  or 
pyrogallic  acid  may  cause  an  acute  nephritis.  Ether  and  chloroform  nar¬ 
cosis  may  injure  the  kidney.  The  danger  can  be  largely  eliminated  by 
skill  in  administering  the  anesthetic.  The  danger  of  nephritis  from 
anesthesia  is  always  greater  when  the  kidney  is  irritated  by  some  existing 
acute  infection,  as,  for  instance,  operations  for  some  of  the  complications 
of  scarlatina.  Here  the  anesthesia,  should  be  as  brief  as  possible  and  the 
minimum  amount  of  anesthetic  used.  There  is  no  reliable  evidence  that 
large  meat  eaters  are  especially  prone  to  contract  nephritis.  The  same  is 
true  of  those  eating  freely  of  irritating  or  highly  seasoned  foods. 

Endogenous  toxins  arising  in  the  intestinal  canal,  the  result  of  food 
decomposition  or  bacterial  products,  have  been  considered  by  some  as  im¬ 
portant  factors.  Here  again,  however,  we  lack  definite  evidence. 

Prolonged  exposure  to  cold  and,  especially,  wet  cold,  should  be  avoided. 
Siegel  has  shown  that  dogs  allowed  to  stand  for  ten  minutes  in  ice  water 
and  then  placed  in  a  cage  without  drying  developed  typical  acute  paren¬ 
chymatous  nephritis.  The  urine  contained  albumin,  casts,  blood  and  renal 
epithelium,  and  anatomically  marked  degenerative  changes  in  the  kidney 
could  be  demonstrated.  When  the  dog  was  placed  in  the  cold  water  and 
then  thoroughly  dried  before  placing  in  the  cage  nephritis  did  not  develop. 
The  manner  of  action  is  not  clear.  It  has  been  assumed  by  Wertheimer 
that  the  external  cold  constricted  the  renal  vessels,  this  ischemia  leading 
to  degenerative  changes. 

We  have  too  little  knowledge  of  the  agencies  responsible  for  the  kid¬ 
ney  of  pregnancy  to  discuss  intelligently  prophylactic  measures.  To 
refrain  from  using  drugs  that  may  act  as  a  renal  irritant  and  avoid 
exposure  to  wet  cold  is  advisable.  Although  comparatively  little  is  known 
of  the  importance  of  diet  in  the  toxemia  of  pregnancy,  it  is  advisable  in 
threatened  cases  if  the  blood  urea  is  high,  which  is  rarely  the  case,  to 
reduce  the  proteins  to  the  minimum  consistent  with  maintaining  the 
proper  nutrition. 

The  appearance  of  albumin  and  casts  after  severe  athletic  exercise,  as 
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racing,  raises  the  question  whether  severe  exertion  might  set  up  a  nephri¬ 
tis.  It  is  doubtful  whether  such  exercise,  even  when  frequently  repeated, 
can  cause  nephritis.  However,  in  those  people  with  hereditary  tendencies 
such  severe  exertions  should  be  avoided,  as  should  also  occupation  where 
there  is  exposure  to  lead,  mercury,  and  turpentine,  or  to  the  extreme 
changes  in  temperature,  as,  for  instance,  in  cooling  rooms. 

Climate. — The  patient  suffering  from  acute  nephritis  is  better  off  at 
home,  provided  he  can  have  proper  attention.  The  danger  of  overexertion 
or  exposure  to  cold  renders  traveling  undesirable.  Change  of  climate  is 
usually  only  to  be  considered  in  the  subacute  or  chronic  forms.  The  chief 
object  of  such  a  change  is  to  place  the  patient  where  a  warm  and  dry 
climate  dilates  the  peripheral  vessels  and  increases  the  elimination  through 
the  skin.  In  such  a  climate  the  patient  is  enabled  to  be  out  of  doors,  in 
the  sunshine  and  fresh  air,  factors  which  perhaps  have  only  a  psychological 
effect,  yet  nevertheless  are  of  considerable  importance.  The  patient  with 
parenchymatous  nephritis  is  often  free  from  uremic  symptoms  in  tem¬ 
perate  climates  during  the  summer  months.  With  the  approach  of  cold 
weather  he  often  becomes  distinctly  more  uncomfortable.  The  effect  of 
cold  is  still  more  marked  in  patients  with  interstitial  nephritis  and  high 
blood-pressure.  During  the  cold  days  of  late  autumn  they  notice  increased 
poststernal  distress  on  walking,  or  this  may  be  increased  to  the  point  of 
actual  pain  in  the  form  of  angina  pectoris.  They  are  more  liable  to 
attacks  of  nocturnal  pulmonary  edema,  especially  if  they  dress  or  undress 
in  a  cold  room.  The  poststernal  distress  is  probably  due  to  the  increase  in 
blood-pressure  on  a  heart  already  overtaxed,  by  the  constriction  of  the 
peripheral  blood-vessels  from  the  cold. 

The  chief  benefit  of  change  of  climate  for  the  patient  with  parenchy¬ 
matous  nephritis  is  to  increase  the  elimination  through  the  skin.  The 
daily  loss  of  water  through  this  channel  may  be  much  greater  in  a  dry 
warm  climate  than  we  are  able  to  induce  by  artificial  sweats.  Loew  has 
shown  that  the  daily  loss  of  water  through  the  skin  and  lungs  of  a  resting 
patient,  in  a  dry  climate  like  southern  California,  may  reach  2  to  2% 
liters  (2  to  2 y2  quarts).  It  is  true  that  the  amount  of  solids  in  the 
perspiration  is  not  very  great:  about  1  gm.  (15  gr.)  of  urea  and  about  the 
same  amount  of  sodium  chlorid  per  liter.  However,  it  is  quite  certain  that 
under  these  conditions  the  chronic  uremic  symptoms  become  less  marked. 
When  possible  it  is  advisable  to  select  a  climate  where  the  nights  are  not 
too  cool.  This  is,  however,  difficult,  and  may  be  easily  overcome  by  suit¬ 
able  clothing  and  having  the  patient  remain  indoors  after  sunset.  Altitudes 
above  3,000  feet  should  be  avoided,  especially  by  those  patients  with  weak 
hearts  or  high  blood-pressure.  Patients  with  hypertension,  who  are  able 
to  walk  about,  should  avoid  hilly  regions,  as  this  may  materially  interfere 
with  their  out-of-door  exercise.  If  the  place  selected  is  on  the  seashore, 
sea  bathing  should  be  avoided,  as  the  cold  and  exertion  are  both  undesir- 
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able.  In  this  country  a  suitable  winter  climate  may  be  found  in  southern 
Texas,  southern  California,  the  low  altitudes  in  Arizona,  New  Mexico, 
and  Mexico.  The  climate  of  the  Gulf  States  is  less  desirable  on  account 
of  the  greater  amount  of  moisture.  Abroad,  Egypt,  Sicily,  southern  Italy, 
as  Capri,  Sorrento,  Cannes,  Mentone,  and  San  Remo.  Abroad,  a  suitable 
summer  climate  at  moderate  altitudes  can  be  found  in  the  Black  Forest. 
In  this  country  during  the  summer,  the  patient  does  best  in  a  climate 
where  the  nights  are  comfortably  cool  as  in  northern  Michigan  or  Wiscon¬ 
sin,  and  along  the  northern  seashore.  It  has  usually  been  considered 
that  high  altitudes  are  dangerous  to  patients  with  high  blood-pressure. 
Recently  Staubli  has  made  some  observations  on  the  effect  on  hypertension 
in  patients  at  St.  Moritz,  Switzerland.  He  reports  that  continued  resi¬ 
dence  at  such  an  altitude  is  followed  by  a  rather  decided  fall  in  blood- 
pressure  with  gradual  return  to  the  previous  level  after  the  patient  goes 
back  to  a  low  altitude.  The  patient  during  his  residence  in  the  high 
altitudes  feels  better,  getting  relief  from  certain  cardiac  disturbances,  as 
angina  pectoris,  poststernal  distress,  and  palpitation.  The  question  arises 
how  much  of  the  improvement  is  due  to  high  altitude  per  se,  and  how  much 
to  mental  relaxation  and  psychical  effect  of  a  visit  to  a  place  like  St. 
Moritz.  Staubli’s  observation  shows  that  the  dangers  of  high  altitude 
for  this  class  of  patients  may  have  been  overestimated.  Schneider,  in  a 
recent  investigation,  reports  that  when  at  rest,  in  high  altitudes,  blood- 
pressure  is  lower  than  at  the  sea  level,  but  on  exertion  the  quickening  of 
the  pulse  and  increase  in  blood-pressure  are  more  marked  and  prolonged 
than  at  lower  levels. 

Climate  does  not  cure  the  chronic  forms  of  nephritis,  but  it  makes  the 
patient  more  comfortable  and  not  infrequently  prolongs  his  life  by  pre¬ 
venting  acute  exacerbations  and  lessening  the  tendency  to  uremia. 

Rest. — The  patient  with  acute  nephritis  should  have  absolute  rest  in 
bed.  This  insures  uniform  warmth  to  the  surface  of  the  body,  limits 
body  nitrogenous  waste  to  the  minimum  and  reduces  the  work  of  the 
heart.  Standing  or  exercise  increases  the  amount  of  albumin  and  number 
of  casts.  The  increased  nitrogenous  waste  with  moderate  exercise  is 
almost  imperceptible,  and  is  of  little  importance.  The  rather  decided  rise 
in  blood-pressure  frequently  observed  very  early  in  the  glomerular  type 
of  the  acute  nephritis  increases  very  materially  the  work  of  the  heart. 
Rest  until  the  necessary  hypertrophy  has  taken  place  is  important.  Men¬ 
tal  strain  raises  blood-pressure  and  should  be  avoided. 

The  patient  with  chronic  parenchymatous  nephritis  should  observe 
quite  closely  the  same  precautions  in  regard  to  rest  as  the  individual  with 
the  acute  form.  When  edema  is  present  little  exertion  should  be  indulged 
in.  To  obtain  fresh  air,  sitting  out-of-doors  or  riding  in  suitable  weather 
may  be  permitted.  At  all  times  protection  from  the  cold  must  be  observed. 
To  carry  out  such  precautions  for  months  or  even  years  is  often  difficult, 
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but  it  is  important  if  we  wish  to  avoid  the  acute  exacerbations  so  commonly 
seen  in  this  type  of  nephritis.  The  benefit  derived  from  prolonged  rest  in 
bed  is  frequently  observed  in  patients  in  a  free  public  hospital,  where  they 
may  remain  in  bed  or  at  least  indoors  and  quiet  for  months  or  even  a  year 
or  more,  with  gradual  improvement.  As  a  rule,  when  such  a  patient  leaves 
the  hospital  he  will  return  within  a  few  weeks  with  all  the  old  symptoms 
and  another  prolonged  stay  in  the  hospital  is  necessary.  Rarely  does  a 
patient  kept  quiet  in  this  manner  suffer  from  the  acute  exacerbations  so 
commonly  observed  in  the  parenchymatous  type  of  nephritis.  In  the 
chronic  interstitial  nephritis  the  same  rules  as  regards  rest  should  be 
observed  as  are  commonly  employed  in  weak  hearts.  On  account  of  the 
increased  work  thrown  upon  the  heart  by  the  high  blood-pressure,  over¬ 
taxation  should  be  carefully  avoided.  J ust  the  degree  of  rest  is  dependent 
upon  the  working  power  of  the  heart.  Where  decompensation  is  marked, 
absolute  rest  in  bed  may  be  necessary.  In  other  cases  it  is  only  advisable 
to  avoid  hill  or  stair  climbing,  or  heavy  lifting.  A  safe  guide  for  the 
patient  is  the  appearance  of  dyspnea,  and  he  should  be  taught  to  avoid 
all  those  things  which  cause  shortness  of  breath.  It  is  much  easier  to 
prevent  overtaxation  and  dilatation  of  the  heart  than  it  is  to  restore  it 
again  to  its  previous  condition.  When  cardiac  insufficiency  develops,  the 
result  of  hypertension,  the  probability  of  lasting  improvement  is  not  very 
great.  In  many  of  these  cases  the  high  blood-pressure  can  be  very  slightly 
or  not  at  all  modified,  and  it  is  very  difficult  to  restore  a  heart  which  is 
constantly  compelled  to  do  increased  work.  Massage  may  be  used  advan¬ 
tageously  in  the  chronic  form  of  nephritis.  Where  the  heart  is  weak  it 
should  be  given  lightly,  and  when  it  excites  fatigue  or  cardiac  disturbance 
should  be  discontinued  or  given  less  vigorously.  The  use  of  fats,  as  cocoa 
butter,  commonly  employed,  should  be  avoided,  as  they  interfere  with 
proper  elimination  through  the  skin. 

Bathing  and  Care  of  the  Skin. — Proper  functioning  of  the  skin  is 
very  important  in  all  forms  of  nephritis.  To  maintain  this,  frequent 
bathing  is  essential.  In  nephritis  prolonged  cold  baths  are  contra-indi¬ 
cated,  as  cold  temporarily  constricts  the  peripheral  vessels,  causing  hyper¬ 
emia  of  the  splanchnic  circulation,  including  the  kidney,  and  also  inter¬ 
feres  with  the  secretion  from  the  skin.  With  interstitial  nephritis  the  cold 
contracts  the  skin  vessels  and  raises  blood-pressure.  When  given,  except 
for  the  purpose  of  sweating,  baths  should  be  as  near  the  body  temperature 
as  possible.  There  are  no  special  advantages  to  be  derived  from  medi¬ 
cated  baths. 

Elimination  through  the  Bowel. — Good  elimination  through  the  bowel 
is  essential  in  all  cases  of  nephritis.  With  impending  uremia  or  edema 
very  free  catharsis  is  important.  By  free  catharsis  the  amount  of  nitro¬ 
gen  eliminated  through  the  bowel  may  be  greatly  increased. 

While  normally  10  per  cent  or  less  of  the  nitrogen  ingested  leaves  the 
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body  in  the  stool,  in  uremic  patients  with  diarrhea  this  may  reach  30  per 
cent  (von  Noorden,  Ritter).  This  vicarious  action  of  the  bowel  becomes, 
therefore,  of  considerable  importance.  The  normal  daily  feces  contain 
less  than  1  gm.  of  sodium  chlorid.  By  means  of  free  catharsis  this 
may  be  increased  to  4  or  5  gm.  daily,  a  matter  of  considerable  importance 
in  those  cases  where  the  kidney  is  impermeable  to  salt.  The  chief  value 
of  free  catharsis,  however,  is  to  get  rid  of  fluid,  and  it  is  especially  indi¬ 
cated  where  edema  is  present.  Judgment  must  be  exercised  when  employ¬ 
ing  this  means  to  dispel  dropsy.  The  patient  may  be  quickly  freed  of  his 
dropsy  by  excessive  catharsis,  but  left  in  such  an  exhausted  state  that  his 
condition  is  more  serious  than  before.  Especially  prolonged  catharsis  may 
do  harm  by  impairing  nutrition.  With  proper  restriction  of  fluids  and 
salt,  and  with  a  low-nitrogenous  diet,  extreme  catharsis  is  rarely  required. 
The  cathartic  selected  should  produce  a  watery  stool,  and  at  the  same  time 
not  irritate  the  kidney.  On  account  of  their  irritating  action,  mercury 
preparations  should  be  avoided.  Calomel,  however,  on  account  of  its 
diuretic  action,  is  often  employed.  A  saline  cathartic  is  usually  quite  as 
efficacious  as  calomel,  and  safer.  In  selecting  a  saline  cathartic  palata- 
bility  should  be  considered.  Sodium  phosphate  in  doses  of  4  to  20  gm. 
(1  to  5  3)  dissolved  in  hot  water  is  reasonably  palatable.  Calcined  mag¬ 
nesia  either  in  the  powder  form  in  1  to  4  gm.  (15  to  60  gr.)  or  in  the 
form  of  milk  of  magnesia,  15  to  60  c.c.  (%  to  2  §),  is  usually  well  borne. 
The  liquor  magnesia  citrate  (U.  S.  P.),  while  reasonably  palatable,  is 
somewhat  objectionable  on  account  of  fluid  contained  in  dose,  360  c.c. 
(12§).  The  sodium  and  magnesium  sulphates,  while  efficient,  are  ex¬ 
tremely  distasteful  to  most  patients.  Some  patients  prefer  some  of  the 
bottled  saline  waters,  as  Apenta  or  Hunyadi.  Saline  waters  containing 
large  amounts  of  sodium  chlorid  should  be  avoided  where  there  is  evidence 
of  salt  retention.  The  effervescing  salines,  as  effervescing  phosphates,  or 
Seidlitz  powders,  while  palatable,  are  objectionable  on  account  of  the 
amount  of  gastric  distention.  This  distention  is  especially  dangerous  in 
dropsical  patients  with  ascites,  where  the  stomach  is  compressed  below, 
and  the  enlargement  forces  the  diaphragm  upward.  The  salines  are  best 
taken  in  the  early  morning  on  an  empty  stomach,  and  preferably  in  half 
a  glass  of  hot  water.  The  milk  of  magnesia,  on  account  of  its  palatability, 
may  he  taken  at  frequent  intervals  during  the  day. 

Of  the  vegetable  cathartics,  jalap  and  elaterium  are  most  frequently 
recommended  on  account  of  producing  a  watery  stool.  Jalap  is  usually 
given  in  the  form  of  compound  jalap  powder,  pulvis  jalapse  compositus 
(U.  S.  P.),  in  dose  of  1  to  4  gm.  (15  to  60  gr.).  Elaterium  may  be  given 
in  pill  form  in  dose  of  10  mg.  (%  gr.)?  or  as  elaterin,  2  to  4  mg. 
(%o  to  Vis  gr.).  Both  jalap  and  elaterin  are  more  apt  than  the  salines 
to  cause  griping.  Any  of  the  other  vegetable  cathartics,  as  cascara 


530 


NEPHRITIS 


sagrada,  rhubarb,  aloes,  or  senna,  may  be  used,  but  are  less  desirable,  as 
they  do  not  produce  a  watery  stool. 

Restriction  of  Fluids  in  Nephritis. — Until  comparatively  recently  it 
has  been  the  custom  to  give  patients  with  nephritis  large  amounts  of  fluid. 
In  the  acute  and  chronic  parenchymatous  types  it  was  thought  by  this 
means  to  flush  out  the  kidney  and  free  the  secreting  tubules  of  casts, 
epithelial  cells,  and  other  debris.  Toxins  were  by  this  means  eliminated  in 
a  more  dilute  form  and  rendered  less  harmful  to  the  kidney.  It  has  been 
shown,  chiefly  through  the  work  of  von  Noorden  and  his  associates,  that  in 
certain  forms  of  nephritis,  water  drinking  may  be  harmful  rather  than 
beneficial.  With  the  dissemination  of  von  Noorden’s  views,  many  have 
concluded  that  restriction  of  fluids  is  indicated  in  every  case  of  nephritis. 
It  is  necessary,  however,  to  discriminate,  not  merely  in  regard  to  the  class 
of  cases  where  such  restriction  is  indicated,  but  also  the  amount  of  fluids 
allowable. 

In  every  case  of  nephritis  where  the  ability  of  the  kidney  to  eliminate 
water  is  seriously  impaired,  as  shown  by  the  presence  of  renal  edema, 
restriction  of  fluids  is  indicated.  The  ingestion  of  large  amounts  of  fluids 
under  these  circumstances  only  increases  the  edema.  In  some  patients, 
where  edema  is  absent  or  at  most  very  slight,  the  ability  of  the  kidney  to 
eliminate  water  is  limited.  Such  a  patient,  if  given  a  large  amount  of 
fluid,  will  develop  an  edema.  It  is  important,  therefore,  to  determine  the 
relation  between  fluid  intake  and  output.  The  most  satisfactory  method 
of  determining  this  is  by  changes  in  the  patient’s  weight.  Simply  meas¬ 
uring  the  fluid  intake  and  comparing  this  with  the  fluid  output,  as  de¬ 
termined  by  the  amount  of  urine  plus  the  stool  in  case  this  is  watery,  is  far 
from  accurate.  The  actual  fluids  can  easily  be  measured,  but  to  estimate 
that  taken  in  the  solid  foods  is  difficult.  In  addition,  water  is  formed  in 
the  oxidation  of  foods;  100  gm.  of  fat  in  the  splitting-up  process  gives 
rise  to  41  c.c.  of  water;  the  same  amount  of  protein  and  carbohydrates 
gives  118  and  35  c.c.  respectively.  Roughly  the  water  formed  in  this  man¬ 
ner  plus  that  in  solid  foods  approximates  700  c.c.  A  considerable  amount 
of  water  is  eliminated  through  the  skin  and  in  the  expired  air.  Each  of 
these  show  wide  variation,  but  approximately  a  total  of  800  c.c.  is  elimi¬ 
nated  daily  through  these  channels. 

The  daily  excretion  of  urine  in  chronic  interstitial  nephritis  is  in  ex¬ 
cess  of  the  normal,  and  when  edema  appears,  it  is  usually  of  cardiac  origin. 
In  this  type  of  nephritis  the  kidney  has  lost  its  ability  to  excrete  a  con¬ 
centrated  urine.  Its  permeability  to  water,  however,  is  normal.  It  is 
important  in  these  cases  to  give  a  sufficient  amount  of  fluid  to  carry  off 
the  requisite  urinary  solids.  It  is  desirable  to  determine  approximately 
the  amount  of  fluids  required,  rather  than  attempt  to  flush  out  the  kidney 
by  large  amounts,  and  thus  still  further  tax  an  overworked  heart.  Mohr 
has  worked  out  this  phase  of  the  subject,  and  his  results  furnish  us  with 
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a  safe  guide.  He  determined  that  in  any  form  of  nephritis  practically  the 
maximum  amount  of  solids  was  eliminated  if  the  patient  passed  from 
1,250  to  1,500  c.c.  of  urine.  Yon  Noorden  recommends  in  chronic  in¬ 
terstitial  nephritis,  when  restricted  to  this  amount  of  fluid,  to  give  once  a 
week  a  flushing  out  day,  to  carry  off  any  retained  waste.  On  this  day 
the  patient  may  take  3,000  c.c.  of  fluids.  Patients  with  severe  renal  edema 
may  require  much  less  fluid  than  the  above-mentioned  amount.  The  requi¬ 
site  quantity  should  he  determined  by  studying  each  case  in  order  to 
determine  the  permeability  of  the  kidney  to  water.  If  by  administering 
water  there  is  not  a  corresponding  increase  in  the  urine  we  are  simply 
increasing  the  edema.  Patients  with  uremia  and  marked  edema  may  be 
given  advantageously  only  a  pint  of  fluid  in  the  form  of  milk  or  cream 
daily,  until  the  urinary  flow  is  increased.  Then  gradually  increase  the 
fluid  intake,  but  not  exceeding  1,500  c.c.  daily.  Recently  Williams  and 
the  writer  studied  the  effect  of  taking  large  amounts  of  fluid  in  3  cases 
of  nephritis  with  nitrogen  retention.  By  means  of  the  Rehfuss  tube  we 
were  able  to  administer  8  to  10  liters  of  water  daily.  This  was  continued 
for  a  week,  but  without  reduction  of  the  blood  urea.  The  effect  on  blood- 
pressure  was  also  observed.  When  2 y2  liters  were  given  in  a  period  of 
fifteen  minutes  the  systolic  blood-pressure  rose  from  15  to  40  points.  It  is 
very  doubtful,  however,  whether  free  drinking  of  water  will  have  any 
effect  on  blood-pressure,  and  from  this  standpoint  restriction  of  fluid  is 
not  important. 

There  are  no  advantages  in  special  waters.  Pure  water  has  all  the 
advantages  of  the  more  expensive  medicated  forms.  The  popular  belief 
that  patients  with  nephritis  may  be  benefited  by  going  to  certain  springs 
and  drinking  freely  of  the  waters  is  fallacious. 

Summary. — The  maximum  amount  of  waste  can  be  eliminated  through 
the  kidney,  if  the  urinary  output  approximates  1,500  c.c.  daily.  Patients 
with  marked  renal  edema  should  take,  as  a  rule,  not  more  than  1,000  c.c. 
of  fluid  daily.  If  the  urine  is  very  scant,  and  edema  marked,  half  of  this 
amount  may  be  given.  The  presence  of  renal  edema  is  evidence  of  in¬ 
ability  of  the  kidney  to  eliminate  water.  To  administer  large  amounts 
of  fluids  simply  increases  the  edema. 

Restriction  of  Sodium  Chlorid. — A  few  years  ago  Widal  and  Javal 
called  attention  to  the  inability  of  many  nephritics  to  eliminate  sodium 
chlorid  in  a  normal  manner.  The  salt  retained  in  the  tissues  requires  a 
certain  amount  of  water  to  maintain  it  in  the  proper  molecular  concen¬ 
tration,  thus  leading  to  edema.  Widal  considered  that  chlorid  retention 
was  responsible  for  the  dropsy  in  nephritis.  In  some  cases  of  nephritis 
the  kidney  was  permeable  to  urea,  phosphates,  and  sulphates,  but  not  to 
chlorids.  For  this  reason  he  considered  the  chlorid  elimination  a  better 
index  of  the  functioning  power  of  the  kidney  than  the  excretion  of  urea. 
Although  Widal  probably  overestimated  the  importance  of  chlorids  in 
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edema,  his  teachings  have  been  very  valuable,  as  there  is  no  question 
that  in  many  cases  edema  may  be  reduced  by  the  restriction  of  sodium 
chlorid.  It  is  only  necessary  to  weigh  a  patient  with  renal  edema,  who 
has  been  partaking  freely  of  salt,  then  place  him  on  a  salt-free  diet  and 
notice  the  rapid  loss  in  weight.  Not  every  patient  with  parenchymatous 
nephritis  shows  chlorid  retention,  and  many  normal  individuals  have  very 
marked  inability  to  excrete  chlorid,  and  after  the  ingestion  of  quantities  of 
salt  show  a  marked  gain  in  weight.  This  retention  may  he  quite  equal  to 
that  observed  in  mild  nephritis.  Chlorid  retention  is  only  marked  in 
severe  acute  or  chronic  parenchymatous  nephritis.  In  the  milder  forms 
and  in  the  interstitial  type  chlorid  elimination  approaches  the  normal. 
O’Hare  has  shown  that  as  a  rule  salt  and  water  elimination  is  disturbed 
earlier  than  nitrogen  excretion. 

Widal  also  considered  that  the  clilorids  had  considerable  influence 
on  the  degree  of  albuminuria  and  the  tendency  to  uremia.  The  observa¬ 
tions  of  Blookers  and  others  have  failed  to  confirm  this.  Blookers’  pa¬ 
tients  did  not  show  an  increase  in  the  albumin  when  sodium  chlorid  was 
given  freely.  The  amount  of  chlorid  consumed  by  the  average  individual 
is  far  in  excess  of  the  amount  required  by  the  body.  Two,  or  at  most 
3  gm.  is  all  that  can  be  utilized,  and  any  in  excess  of  this  amount  is 
promptly  eliminated.  The  amount  taken  daily  on  the  average  is  6  to  10 
gm.  A  safe  rule  to  follow  in  nephritis  is  to  give  the  patient  only  the 
amount  of  salt  demanded  by  the  tissues,  for  instance,  2  to  3  gm.,  simply 
avoiding  the  excess.  It  is  rarely,  if  ever,  advantageous  to  reduce  the 
chlorids  below  this  point,  and  certainly  never  for  long  periods  of  time. 
This  can  he  accomplished  by  avoiding  meat  soups  which  may  contain  6  to 
8  gm.  of  sodium  chlorid  per  liter.  Their  high  chlorid  content,  the  pres¬ 
ence  of  extractives,  large  amount  of  water  and  small  amount  of  nourish¬ 
ment  render  them  especially  undesirable.  Salt  should  not  he  added  to  the 
food,  except  to  butter  and  the  small  amount  present  in  the  bread.  If 
the  patient  does  not  object  to  unsalted  butter,  this  may  be  used.  If 
meats  are  permitted,  they  should  he  fresh,  not  salted.  If  the  patient’s 
appetite  is  poor,  to  render  food  unpalatable  by  withholding  salt  may  do 
more  harm  than  good.  There  is,  on  the  other  hand,  little  danger  of  the 
patient  receiving  less  than  the  physiological  requirement,  as  1  liter  of 
milk  contains  almost  2  gm.  of  salt,  which  gives  the  patient  all  he  needs. 
The  tables  on  page  533  show  the  salt  content  of  some  of  the  commoner 
articles  of  food.  These  refer  to  the  amount  of  salt  naturally  present. 
The  figures  are  taken  from  Strauss’  book  on  dietetics. 

Summary. — In  all  forms  of  nephritis  associated  with  renal  edema 
restriction  of  sodium  chlorid  to  2  or  3  gm.  daily  is  desirable.  This 
amount  gives  the  patient  his  full  physiological  requirement.  A  salt-free 
diet  is  only  necessary  where  edema  is  marked,  and  should  not  he  main- 
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Sodium  Chlorid  Content  of  Various  Foods 


Food 

Milk  . 

Percentage 

Percentage 

of  NaCl 
0.16 

Food 

n  hi  phprri  pq 

of  NaCl 
n  no 

Butter,  salted . 

1.00 

Apples  . 

*  •  VJ.vJa 

0.06 

Butter,  unsalted . 

0.02 

Oranges  . 

0.04 

Cheddar  cheese . 

1.01 

Oatmeal  . . 

0.16 

Edam  cheese . 

2.57 

Rice  . 

0.10 

Cream  cheese . 

2.00 

Buckwheat  .  , 

0.06 

Holland  cheese . 

2.60 

Eestle’s  food . 

0.29 

Eggs  . 

0.14 

Barley  . . 

0.40 

Caviar,  Russian . 

6.70-7.2 

Radishes  . . 

0.02 

Lean  beef . 

0.10 

Celery . 

0.31 

Oysters . 

0.59 

Cucumbers  . 

0.07 

Fresh  fish . 

0.10 

Spinach  . 

0.21 

Ham,  raw . 

4.10-5.8 

Potatoes  . 

0  06 

Ham,  cooked . 

1.80-5.3 

Mushrooms  . 

0.06 

Corned  beef . 

2.04 

Cabbage  . 

0.08 

Mackerel,  salted . 

11.42 

Lettuce  . 

0.13 

Liebig’s  extract  . 

3.49 

Asparagus  . 

0.83 

Peas  . 

0.06 

Artichokes . 

1.27 

Beans  . 

0.05 

Tomatoes . 

0.14 

Cherries  . 

0.01 

String  beans . 

0.83 

Grapes  . 

0.01 

Plums . 

0.003 

Gooseberries  . 

0.05 

Apricots . 

0.004 

Amount  of  Salt  Contain 

ed  in  the  Average  Portion  of  Food 
As  Usually  Prepared 

for  One  Person 

Food 

Grams 

Food 

Grams 

Filet  of  beef . 

3.10 

Potato  soup . 

1.38 

Roast  beef . 

2.80 

Spinach  . 

2.90 

Liver . 

4.10 

Cabbage  . 

0.50 

Roast  pork . 

2.30 

Mushrooms  . 

0.50 

Cooked  fish  . 

4.00 

Lettuce  salad  . 

0.78 

Bouillon . 

2.60 

White  bread,  100  gm.  . 

0.40-0.7 

Cream  soup . 

0.70 

Rye  bread,  100  gm . 

0.75 

Cereal  soup . 

1.85 

Zwieback,  100  gm . 

0.38 

tained  for  a  prolonged  period.  Chlorid  restriction  is  not  necessary  in 
pure  chronic  interstitial  nephritis,  as  renal  edema  is  rarely  present.  So¬ 
dium  chlorid  does  not  increase  the  albuminuria. 

Sweating. — There  can  be  no  question  of  the  value  of  sweats  in  certain 
forms  of  nephritis.  It  is  probably  true  that  the  benefit  derived  is  not 
entirely  dependent  upon  the  amount  of  water  and  solid  material  elimi¬ 
nated.  Many  patients  with  cardiac  dyspnea,  due  to  high  blood-pressure 
arising  from  interstitial  nephritis,  are  greatly  relieved  by  profuse  sweats. 
There  may  be  no  evidence  in  such  a  patient  of  renal  edema,  and  the 
elimination  through  the  kidney  may  be  normal.  Here  the  relief  obtained 
is  due  to  dilatation  of  the  peripheral  vessels  thus  relieving  the  heart. 
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This  lowers  blood-pressure,  thus  relieving  the  left  heart  of  its  excessive 
work,  and  the  dyspnea  disappears.  For  the  cardiac  dyspnea  often  appear¬ 
ing  in  the  evening  or  during  the  night,  due  to  hypertension,  there  is  no 
other  measure  that  so  frequently  gives  such  striking  relief  as  sweating. 
In  these  cases  the  sweat  should  be  given  a  short  time  before  the  usual  hour 
at  which  the  dyspnea  appears.  Daily  sweats  often  favorably  affect  the 
high  blood-pressure.  After  the  sweat,  the  patient  should  not  be  exposed 
to  the  cold.  In  the  case  of  a  patient  of  mine  in  a  hospital,  the  attendant 
in  the  hydrotherapy  room,  who  had  been  accustomed  to  treat  chiefly 
nervous  patients,  turned  on  the  cold  spray,  causing  the  patient  to  faint. 
The  day  following,  the  same  procedure  was  gone  through  with.  The 
patient’s  systolic  blood-pressure,  previous  to  the  sweat,  was  220 ;  after 
the  sweat  it  was  180.  When  the  cold  spray  was  applied  it  promptly  rose 
to  260. 

The  amount  of  water  lost  in  a  profuse  sweat  may  be  as  much  as  1 
liter  (Kovesi,  Strauss).  Kovesi  has  shown  that  there  is  included  8  to  9 
gm.  of  solid  matter;  2.86  gm.  of  which  was  sodium  chlorid  and  2.08  gm. 
nitrogen.  Strauss  studied  the  perspiration  in  63  cases,  chiefly  nephritis, 
and  found  the  amount  of  sodium  chlorid  varied  from  0.3  to  0.7  per  cent. 
The  amount  of  water  varied  from  200  to  800  c.c.  With  the  latter  amount, 
if  it  contained  0.7  per  cent  sodium  chlorid,  the  patient  would  eliminate 
in  the  sweat  5.6  gm.  This  amount  is,  however,  far  above  the  average, 
which  is  not  more  than  2  gm.  Strauss  found  the  amount  of  nitrogen 
in  the  sweat  varied  from  1  to  2  gm.  per  liter,  about  one-third  of  which 
was  urea  nitrogen. 

Leube  and  others  have  expressed  a  fear  that  in  withdrawing  such  a 
large  amount  of  fluid  from  the  body,  the  increased  concentration  of  those 
substances  exciting  uremia  might  precipitate  an  attack.  This  fear  is  not 
supported  by  clinical  experience.  Strauss,  who  has  had  very  extensive 
experience,  has  never  seen  evidence  of  increased  intoxication  after  a 
sweat.  Inasmuch  as  the  percentage  of  urea  in  the  perspiration  is  consid¬ 
erably  higher  than  in  the  blood  (Plaggemeyer  and  Marshall)  there  can  be 
little  danger  of  exciting  acute  uremia  by  sweating. 

Regarding  the  danger  of  shock  from  the  marked  dilatation  of  the 
peripheral  vessels,  there  is  little  to  be  feared,  especially  if  the  patient  is 
lying  down  when  taking  his  treatment.  It  is  advisable  when  the  first 
sweat  is  given  to  have  the  physician  present.  After  this,  any  intelligent 
person  can  safely  supervise  it.  If  the  pulse  becomes  poor,  or  the  patient, 
complains  of  faintness,  the  heat  should  be  discontinued  and  the  surface 
of  the  body  bathed  with  alcohol.  The  degree  of  cold  produced  is  sufficient 
to  constrict  the  skin  vessels  and  in  so  doing  restore  balance  to  the 
circulation. 

Various  methods  may  be  employed  for  inducing  the  sweat.  The  chief 
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consideration  is  to  use  a  means  which  will  produce  the  most  profuse 
perspiration  with  the  least  inconvenience  to  the  patient.  In  hospitals  or 
institutions  with  hydrotherapeutic  facilities  an  excellent  method  is  to 
place  the  patient  in  one  of  the  large  ovens  used  for  the  purpose.  A  cold 
towel  should  be  applied  to  the  head  and  the  sweat  continued  for  twenty 
minutes.  The  patient  may  then  be  removed  from  the  oven,  wrapped  in 
blankets  and  allowed  to  cool  gradually,  or  what  is  more  comfortable  is 
to  rub  the  patient  off  with  alcohol,  avoiding  chilling  of  the  body  and  then 
cover  him  up  warmly  with  blankets,  these  to  be  gradually  removed. 

In  the  home,  either  the  hot  pack  or  hot-air  bath  may  be  used.  The 
former  does  not  require  any  special  apparatus  and  the  results  are  satis¬ 
factory.  A  dry  sheet  and  blanket  are  placed  over  the  patient,  hot-water 
bags  or  bottles  or  hot  bricks  placed  along  the  sides  of  the  trunk  and  ex¬ 
tremities  and  then  several  blankets  carefully  tucked  in  and  spread  over 
all.  A  cold  cloth  should  be  applied  to  the  head.  It  may  be  necessary  to 
renew  the  hot-water  bottles,  but,  as  a  rule,  this  is  unnecessary.  The 
average  duration  of  the  sweat  is  twenty  to  thirty  minutes.  Care  must  be 
taken  to  protect  the  patient  from  burns.  The  hot-air  hath  may  be  either 
dry  air  or  steam.  The  patient  in  bed  is  covered  over  with  blankets,  which 
must  be  supported  on  a  frame  so  as  to  allow  free  space  for  the  hot  air  to 
circulate.  If  a  steam  bath  is  to  be  given,  a  teakettle,  with  an  alcohol  lamp, 
gas,  or  electric  heater,  is  placed  on  a  chair  at  the  foot  of  the  bed,  and  the 
steam  conducted  underneath  the  blankets.  If  dry  hot  air  is  used,  this  can 
be  conducted  underneath  the  bedclothes  by  means  of  a  small  stovepipe 
about  three  inches  in  diameter — two  short  lengths  with  an  elbow.  To  the 
lower  end  of  the  pipe  a  small  hood  may  be  riveted,  in  which  the  alcohol 
lamp  is  placed.  The  portion  of  the  pipe  extending  under  the  bedding 
should  be  covered  with  asbestos  to  prevent  burning  the  patient  or  bedding. 
Here,  as  with  the  steam,  a  frame  should  be  placed  about  the  patient  to 
support  the  blankets,  so  as  to  permit  of  free  circulation  of  the  air.  A 
small  portable  cabinet  may  be  used,  but  it  is  not  as  safe  or  comfortable 
for  the  patient  as  a  sweat  given  with  the  body  in  a  horizontal  position. 
Brieger  and  Diesselhorst  claim  to  have  obtained  a  more  concentrated 
perspiration,  that  is,  containing  more  solid  waste,  when  they  used  electric 
lights  for  generating  the  heat. 

Some  patients  will  sweat  very  satisfactorily  if  placed  in  a  hot  bath, 
then  put  to  bed  and  covered  up  well  with  blankets.  Pilocarpin,  on  account 
of  its  depressing  effect,  is  rarely  desirable. 

Summary. — Sweats  are  indicated  in  patients  with  marked  renal 
edema,  threatened  uremia,  or  where  extreme  hypertension  exists.  The 
amount  of  water  and  solid  constituents  eliminated  in  a  sweat  may  be 
sufficient  to  lessen  an  edema  or  alleviate  a  threatened  uremia.  The  man¬ 
ner  in  which  the  sweat  is  given  is  of  little  importance.  The  only  points 
to  be  considered  are  its  efficacy  and  the  comfort  of  the  patient. 
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Diet. — Diet  is  one  of  the  most  interesting  problems  in  the  therapy  of 
nephritis.  Formerly  the  strict  milk  diet  was  considered  the  only  safe  one. 
With  increased  knowledge  of  the  functioning  power  of  the  diseased  kid¬ 
ney,  a  more  liberal  diet  is  permitted. 

1.  See  that  the  patient  receives  sufficient  food,  and  that  it  contains 
at  least  the  minimum  amount  of  the  various  food  principles. 

2.  Avoid  all  the  foods  or  drinks  that  contain  substances  which,  in 
the  course  of  elimination,  irritate  the  kidney. 

3.  Avoid  an  excess  of  those  foods  the  waste  of  which  is  eliminated 
chiefly  through  the  kidney,  for  instance,  the  proteins.  In  considering  this 
point  it  will  be  necessary  to  determine  in  a  general  way  the  ability  of  the 
kidney  in  nephritis  to  eliminate  nitrogen.  This  can  best  be  accomplished 
by  determining  the  blood  urea  nitrogen. 

4.  Avoid,  at  least  in  certain  cases,  foods  containing  large  amounts  of 
sodium  chlorid. 

Metabolism  proceeds  in  nephritis  in  the  same  manner  as  it  does  in  the 
normal  individual,  and  the  rules  governing  the  required  amount  of  the 
various  food  principles  are  the  same.  There  is  no  ground  for  believing 
that  a  nephritic  can  get  along  safely  upon  a  smaller  amount  of  albumin 
than  the  healthy  person.  If  not  given  the  requisite  quantity,  he  draws 
upon  the  body  albumin.  It  is  true,  for  a  short  period  of  time,  the  amount 
of  albumin  may  be  restricted ;  and  if  it  is  determined  that  the  ingestion  of 
proteins  leads  to  retention  of  nitrogen,  then  he  should  be  restricted  to  the 
minimum  amount  of  albumin  that  is  necessary  to  protect  him  from  using 
up  his  muscle  protein.  The  amount  of  albumin  in  the  urine  varies  greatly 
from  day  to  day,  even  on  a  fixed  diet ;  and  considerable  care  must  be  exer¬ 
cised  in  drawing  conclusions  from  the  degree  of  albuminuria.  Voight’s 
figures  have  been  generally  accepted,  that  the  minimum  daily  consumption 
of  protein  should  not  fall  below  85  gm.  Chittenden  considers  these  figures 
far  too  high,  and  has  demonstrated  that  a  working  man  may  live  on  40 
gm.  of  protein  daily.  Taking  50  gm.  as  the  minimum  daily  requirement, 
this  would  be  contained  in  the  following  amounts  of  the  various  foods  in 
the  fresh  uncooked  state : 


Hen  eggs . 

7 

Pigeon  . 

210  gm. 

7 

oz. 

Milk . . 

.  1,660  c.c. 

D/2  qt. 

Goose . 

320  gm. 

ioy3 

oz. 

Lean  beef . 

.  220  gm. 

7  Yz  oz. 

Rabbit  . 

200  gm. 

62A 

oz. 

Ox  tongue . 

300  gm. 

10  oz. 

Venison . 

230  gm. 

72/3 

oz. 

Lean  veal  . 

S2/3  oz. 

Trout,  pike,  her¬ 

Calves’  liver  . .  . . 

82/3  oz. 

ring  . 

260  gm. 

82/3 

oz. 

Lean  mutton  .  . .  . 

250  gm. 

8  y3  oz. 

Salmon  . 

230  gm. 

7% 

oz. 

Lean  pork . 

240  gm. 

8  oz. 

Lobster  . 

300  gm. 

10 

oz. 

Very  fat  bacon  .  . 

, .  3,000  gm. 

100  oz. 

Oysters  . 

800  gm. 

26 

oz. 

Chicken  breast.  . , 

250  gm. 

8 Yz  oz. 
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COOKED  BOILED  MEATS 


Lean  beef . 

5  oz. 

Lean  pork  . 

175  gm. 

5  y2 

oz. 

Lean  veal  . 

.  190  gm. 

6^3  oz. 

Chicken  breast  .  . 

160  gm. 

5  y3 

oz. 

Lean  mutton  .  . . 

.  160  gm. 

5  IS  oz. 

Salmon  . 

210  gm. 

7 

oz. 

BAKED  OR 

FRIED  MEATS 

Roast  beef . 

200  gm. 

6^S  oz. 

Roast  veal . 

.  200  gm. 

62A 

oz. 

Beefsteak  . 

6^S  oz. 

Lamb  chop  . 

220  gm. 

7  a 

oz. 

Stewed  beef  . .  . . 

5  l/i  oz. 

The  individual  of  average  weight  will  require,  if  at  rest,  about  2,200 
calories  daily.  If  working,  this  will  be  increased  to  2,800  or  3,000  calo¬ 
ries.  If  the  patient  is  confined  to  the  minimum  amount  of  albumin — 50 
gm. — he  obtains  from  this  source  about  200  calories.  The  remaining 
2,000  or  more  calories  he  takes  in  the  form  of  carbohydrates  and  fats,  and 
these  must  be  taken  abundantly.  As  the  pure  fats  and  sugar  do  not  con¬ 
tain  any  protein,  these  may  be  given  very  freely.  Each  gram  of  sugar  is 
equal  to  4  calories.  This  the  patient  may  take  in  the  form  of  sugar  or  in 
jellies.  A  patient,  provided  it  does  not  excite  digestive  disturbances,  may 
take  daily,  in  one  form  or  another,  250  gm.  of  sugar,  equal  to  1,000  calo¬ 
ries.  The  fats  may  be  given  in  the  form  of  butter  and  cream,  and  if  the 
patient  is  taking  meats,  in  the  form  of  fat  meats  or  oil  on  salads.  One- 
half  liter  (1  pint)  of  20  per  cent,  cream  is  equal  to  1,080  calories,  while 
the  same  amount  of  milk  is  equal  to  only  325  calories.  Cream  contains 
slightly  more  albumin  than  milk,  but  on  account  of  its  high  caloric  value, 
a  patient  may  be  properly  nourished  with  it  and  still  receive  the  minimum 
albumin  requirement.  A  patient  on  a  pure  milk  diet,  in  order  to  obtain 
2,200  calories,  must  drink  3.4  liters,  or  about  3 y2  quarts.  In  this  amount 
he  would  receive  102  gm.  of  albumin,  or  more  than  twice  the  minimum 
requirement.  If  he  takes  20  per  cent  cream,  only  1  liter  (1  quart) 
would  be  necessary  to  give  him  2,200  calories,  and  this  would  contain  less 
than  40  gm.  of  albumin.  Eor  this  reason  cream  is  much  more  suitable  in 
nephritis  than  milk.  The  cream  may  be  given  in  the  form  of  cream 
soups,  with  cereals  or  bread,  or  made  into  a  palatable  drink  by  diluting 
with  equal  parts  of  seltzer  or  Vichy. 

The  various  cereals  contain  from  7  to  12  per  cent  of  protein.  Peas 
and  beans,  23  to  25  per  cent.  The  various  breads  from  6  to  8  per  cent, 
puddings  from  3  to  6  per  cent,  soups  y2  to  2  per  cent,  with  the  exception 
of  pea,  bean,  and  cream  soups,  which  have  3  to  4  per  cent.  Green  vege¬ 
tables  contain  from  2.7  to  3.5  per  cent.  The  root  vegetables  rarely  con¬ 
tain  more  than  2  per  cent  of  albumin.  The  fruits  contain  from  0.3  to  2 
per  cent  of  albumin.  Most  of  them  less  than  1  per  cent.  Huts  vary  con¬ 
siderably  in  the  amount  of  albumin:  almonds,  34  per  cent;  chestnuts,  10.7 
per  cent;  walnuts,  15.7  per  cent;  hazel  nuts,  17.4  per  cent.  Cream  cheese 
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contains  only  2.8  per  cent  of  albumin,  but  Stilton,  Camembert,  Swiss 
cheese,  Edam,  Roquefort,  and  Holland  cheese  contain  from  22  to  29  per 
cent. 

Extreme  restriction  of  the  protein  is  only  advisable  in  the  acute  stage 
of  nephritis.  As  soon  as  recovery  is  well  advanced,  this  amount  should  be 
increased  to  50  or  60  gm.,  or  not  to  exceed  1  gm.  per  kg.  of  body  weight. 
In  chronic  nephritis  marked  restriction  of  protein  is  only  required  in  those 
patients  who  show  nitrogen  retention.  The  most  scientific  method  of  diet¬ 
ing  these  patients  is  to  determine  the  blood  urea  and  be  guided  by  these 
findings.  Protein  may  temporarily  be  restricted  well  below  the  physio¬ 
logical  requirement. 

The  Form  in  Which  the  Protein  Is  Taken. — The  belief  has  been  preva¬ 
lent  that  the  diet  in  acute  nephritis  should  consist  chiefly  of  milk.  This 
practice  is  not  based  on  its  digestibility,  but  with  a  view  of  lessening  the 
work  of  the  kidney.  As  a  quart  of  milk  contains  30  gm.  of  protein,  in 
order  to  keep  the  patient  properly  nourished  an  excess  of  protein  must 
be  given,  and  thus  the  kidney  is  overtaxed.  As  the  protein  restriction  is 
the  important  factor,  is  there  any  objection  to  giving  it  in  the  form  of 
egg,  meat,  and  vegetable  albumin  ?  This  is  not  merely  a  question  of  theo¬ 
retical  interest,  but  of  practical  value,  as  the  patient  on  a  pure  milk  diet, 
if  properly  nourished,  must  take  at  least  3  liters,  giving  thus  an  exces¬ 
sive  amount  of  protein.  In  addition,  some  patients  object  to  milk,  and 
most  of  them  soon  tire  of  it  as  an  exclusive  diet.  Considerable  work  has 
already  been  carried  out  on  this  phase  of  the  subject,  and  the  results  are 
quite  uniform.  The  chief  difference  in  the  form  in  which  nitrogen  is 
eliminated  on  a  meat  or  a  milk  diet  is  that  in  the  former  more  nitrogen 
appears  in  the  form  of  nitrogenous  extractives.  Whether  white 
meats  contain  less  of  these  extractives  than  dark  meats  has  not  been 
determined.  Although  considerable  work  has  been  done  upon  these  sub¬ 
jects,  the  results  are  so  conflicting  that  it  is  impossible  to  draw  any  definite 
conclusions.  It  is,  however,  probable  that  the  amount  of  extractives  in 
light  and  dark  meat  is  practically  the  same,  as  it  is  only  on  this  basis  we 
can  explain  the  conflicting  results.  Kaufman  and  Mohr  have  studied  the 
effect  of  light  and  dark  meats  on  the  nitrogen  elimination,  albuminuria 
and  clinical  course  of  chronic  parenchymatous  and  chronic  interstitial 
nephritis.  They  conclude  that  it  is  a  matter  of  indifference  whether  white 
or  dark  meat  is  taken.  These  results  have  been  confirmed  by  von  Noorden, 
Pabst,  and  others.  The  teaching  that  white  meat  is  preferable  to  dark 
meat  in  nephritis  is  so  thoroughly  disseminated  that  it  cannot  be  up¬ 
rooted  at  once.  However,  increasing  evidence  is  being  collected  that  this 
view  is  fallacious. 

Another  interesting  point  is  the  effect  of  meats  on  blood-pressure. 
Dale  and  Dixon  and  Barger  and  Walpole  have  found  that  decomposing 
meat  contains  a  pressure-raising  substance  belonging  to  the  amino  group. 
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These  pressor  substances  may  also  be  formed  by  the  action  of  intestinal 
bacteria  on  tyrosin.  It  is  possible  changes  of  this  character  may  take 
place  in  the  intestines  of  man,  and  there  is  some  clinical  evidence  that  a 
person  partaking  freely  of  meat  has  a  higher  blood-pressure  than  when  on 
a  meat-free  diet.  It  has  been  demonstrated  that  in  nephritis  the  giving  of 
large  amounts  of  protein  may  increase  the  blood  urea.  This  is  without 
effect  on  blood-pressure.  In  other  words,  the  blood-pressure  is  not  appar¬ 
ently  dependent  upon  nitrogen  retention.1 

There  can  be  no  objection  to  albumin  in  the  form  of  eggs,  as  they 
are  free  from  the  extractives  which  are  found  in  meats.  To  avoid  alimen¬ 
tary  albuminuria,  the  eggs  should  be  cooked.  Hen  eggs  contain  about  7 
gm.  of  albumin. 

Foods  directly  irritating  to  the  kidney  should  be  avoided.  This  is 
especially  important  in  the  acute  forms  of  nephritis.  Our  actual  knowl¬ 
edge  of  this  subject  is  very  meager,  but,  following  custom,  certain  foods 
or  condiments  may  be  considered  harmful.  In  this  list  may  be  included 
the  meat  extractives  which  are  present  in  all  meat  soups ;  and  their  use  in 
acute  nephritis  is  harmful  as,  in  addition  to  the  extractives,  they  contain 
large  amounts  of  sodium  chlorid,  have  little  nutritional  value,  and  increase 
materially  the  fluid  intake.  Condiments,  as  pepper,  mustard,  horseradish, 
and  the  various  other  meat  sauces,  are  considered  renal  irritants,  as  are 
also  certain  vegetables,  as  radishes  and  onions.  Inasmuch  as  our  knowl¬ 
edge  of  this  subject  is  very  incomplete  these  precautions  may  be  quite 
unnecessary.  There  is  no  objection  to  vinegar  and  lemon  juice. 

Coffee ,  Ted ,  Tobacco . — There  is  no  good  reason  why  coffee  and  tea  in 
moderate  amounts  may  not  be  taken,  even  by  patients  with  acute  nephritis. 
The  former  view,  that  caffein  caused  diuresis  by  stimulating  the  renal 
epithelium,  has  been  disproved.  Patients  with  nephritis  are  often  need¬ 
lessly  restricted  in  their  diet,  especially  in  the  withdrawal  of  tea,  coffee, 
and  tobacco.  There  is  no  reason  to  believe  that  smoking  in  moderation  will 
have  any  effect  upon  the  kidney.  The  effect  of  smoking  on  blood-pressure 
varies.  In  some  individuals  there  is  a  fall;  in  others  a  moderate  rise. 
It  is  well  known  that  smoking  will  disturb  the  cardiac  rhythm,  especially 
when  indulged  in  too  freely.  Coffee,  tea,  and  tobacco  are  objectionable 
when  used  to  excess,  and  to  avoid  this  it  may  be  advisable  to  forbid  their 
use  entirely. 

Alcohol. — Alcohol  rather  rapidly  passes  into  the  tissues  from  the 
blood,  and  is  there  slowly  oxidized.  Traces  of  alcohol  may  appear  in  the 
blood  for  twenty-four  hours  after  its  ingestion.  Small  amounts  of  alcohol 

1  Epstein  recommends  the  use  of  a  high  protein,  low  fat  diet  in  certain  types  of 
nephritis,  where  the  urine  contains  a  large  amount  of  albumin,  as  he  claims  that  in 
these  cases  the  serum  protein  is  reduced.  Confirmation  of  the  good  results  from  this 
method  of  treatment  must  be  obtained  before  it  should  be  extensively  put  into  practice, 
on  account  of  the  danger  of  increasing  the  blood  urea  and  thus  precipitating  uremia. 
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may  be  excreted  unchanged  through  the  kidney.  There  is  still  consider¬ 
able  difference  of  opinion  in  regard  to  the  effect  of  alcohol  on  the  kidney 
in  acute  nephritis;  and  the  role  it  plays  in  the  development  of  interstitial 
changes  in  the  kidney.  Until  our  knowledge  of  this  subject  is  more  defi¬ 
nite,  it  is  advisable  to  prohibit  its  use  in  all  forms  of  nephritis.  An 
exception  may  be  made  in  the  chronic  alcoholics  who  develop  nephritis,  as 
this  class  of  patients  do  not  tolerate  well  the  complete  withdrawal  of  alco¬ 
hol.  When  given  it  should  be  in  a  dilute  form  and  in  very  moderate 
amounts. 

Summary. — The  dietary  treatment  of  nephritis  consists: 

1.  In  giving  the  patient  the  minimum  amount  of  protein  that  can 
be  allowed  without  leading  to  destruction  of  body  protein. 

2.  In  avoiding  foods  or  drinks  directly  irritating  to  the  kidney,  as 
certain  sharp  vegetables,  condiments,  and  alcohol. 

3.  In  furnishing  the  patient  with  sufficient  food  to  meet  the  body  de¬ 
mands.  For  short  periods  of  time  the  diet  may  be  greatly  restricted, 
as  in  uremia,  with  anuresis,  500  c.c.  (1  pint)  of  cream  daily.  Although 
apparently  it  is  a  matter  of  indifference  in  what  form  the  patient  receives 
his  protein,  in  acute  nephritis  the  most  satisfactory  form  is  as  milk  and 
vegetable  proteins.  In  all  forms  of  nephritis  there  is  no  objection  to  the 
free  use  of  fats  and  carbohydrates,  and  with  the  restriction  of  proteins 
these  should  be  given  freely.  Sugar,  jellies,  cooked  fruit,  with  plenty  of 
sugar,  have  a  high  food  value,  and  may  be  given  in  acute  nephritis. 
Cream  is  much  better  than  milk  on  account  of  its  high  caloric  value, 
enabling  a  patient  to  receive  sufficient  nourishment  without  excessive 
albumin.  There  are  many  objections  to  the  prolonged  use  of  a  pure  milk 
diet.  It  furnishes  too  much  fluid,  too  large  an  amount  of  albumin  and 
an  excessive  amount  of  sodium  chlorid. 

In  chronic  nephritis  without  nitrogen  retention  there  is  no  objection  to 
the  use  of  a  moderate  amount,  250  gm.  (8  oz.)  of  meat  daily.  It  is  a  mat¬ 
ter  of  indifference  whether  this  be  light  or  dark  meat  (chicken  or  roast 
beef).  The  protein  in  chronic  nephritis  need  not  exceed  1  gm.  per  kg. 
of  body  weight,  and  may  temporarily  be  reduced  below  this  level.  Alcohol 
is  only  permissible  in  those  addicted  to  its  use,  and  then  in  moderate 
amounts,  well  diluted.  Coffee  and  tobacco,  if  properly  restricted,  probably 
do  little  harm. 

Treatment  of  Hypertension. — The  nature  of  the  changes  responsible 
for  the  high  blood-pressure  in  nephritis  has  already  been  considered.  In 
the  pure  parenchymatous  type  of  nephritis  in  man  the  blood-pressure  is 
rarely  increased.  It  is  especially  in  the  vascular  types,  acute  glomerular 
and  chronic  interstitial  forms,  that  hypertension  prevails.  The  increased 
blood-pressure  may  be  considered  an  effort  to  pass  more  blood  through 
the  kidney,  and  thus  increase  elimination  by  this  channel.  Loeb’s  work 
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on  this  subject  is  especially  interesting,  as  he  found  that  lowering  the 
blood-pressure  35  to  45  points  by  nitroglycerin  diminished  the  elimination 
of  both  water  and  solids.  If  further  investigation  supports  this  view, 
then  lowering  blood-pressure  by  drugs  may  be  harmful  rather  than  bene¬ 
ficial.  In  undertaking  investigation  on  the  effect  of  various  agents  in 
reducing  hypertension,  it  must  he  borne  in  mind  that  the  normal  variation 
in  pressure  in  this  class  of  patients  may  be  very  great.  When  the  pressure 
is  taken  daily  for  several  weeks,  fluctuations  of  30  to  40  mm.  are  not 
uncommon.  One  patient  studied  by  the  author  had  for  one  week  a  blood- 
pressure  of  200,  then  without  apparent  cause  it  fell  to  110,  where  it 
remained  for  a  period  of  two  weeks.  Following  this  and  without  any 
change  in  the  treatment  it  rose  to  220,  and  at  this  time  the  patient  suffered 
from  marked  uremic  symptoms.  Such  extreme  fluctuations  are  extremely 
rare.  Figure  1  shows  the  fluctuation  in  pressure  extending  over  a  year 


Fig.  1. — Fluctuation  in  Blood-pressure  in  a  Patient  with  Hypertension. 


in  a  bedridden  hemiplegic,  with  interstitial  nephritis.  Some  of  the  high 
readings  could  he  accounted  for  by  worries,  as  the  patient  had  family 
troubles  which  at  times  greatly  excited  her. 

Another  point  to  be  home  in  mind  when  studying  blood-pressure  is 
that  several  readings,  at  an  interval  of  perhaps  a  minute,  should  be  taken 
before  deciding  what  is  normal  pressure ;  as  the  excitement  and  pain  due 
to  the  compression  may  produce  a  rather  decided  temporary  rise. 

Reduction  by  Increased  Elimination. — Considering  that  hypertension 
in  nephritis  is  due  to  retention  of  waste  products,  the  most  rational  method 
of  reducing  it  is  to  increase  elimination  through  other  channels,  especially 
the  bowels  and  skin.  Free  catharsis  and  gentle  perspiration  are  safe 
measures,  and  may  he  employed  even  when  the  rise  in  pressure  is  only 
moderate.  Even  profuse  sweating,  if  properly  controlled,  is  a  safe  and 
efficient  measure.  Those  .foods,  the  waste  products  of  which  are  elimi¬ 
nated  through  the  kidney,  should  he  restricted.  This  phase  of  the  subject 
has  already  been  considered  under  diet.  In  a  series  of  cases  the  author  has 
observed  the  effect  of  profuse  sweats  of  twenty  to  thirty  minutes  on  the 
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blood-pressure.  The  reduction  varied  from  ten  to  twenty  points.  The 
subjective  relief  obtained  by  the  sweats  is  apparently  largely  independent 
of  the  changes,  in  pressure.  The  redistribution  of  blood  is  probably  an 
important  factor,  the  dilatation  of  the  cutaneous  vessels  relieving  the 
congestion  of  the  splanchnics.  This  change  is  analogous  to  what  takes 
place  in  the  Nauheim  baths,  in  which  the  calcium  and  sodium  salts  and 
the  carbonic  acid  gas,  by  their  irritating  action,  produce  distinct  hyperemia 
of  the  skin.  After  a  sweat,  a  period  of  three  or  four  hours  may  elapse 
before  the  pressure  returns  to  the  previous  level.  When  daily  sweats 
are  given  for  a  period  of  two  weeks  or  more,  a  patient  occasionally  shows 
a  temporary  fall  in  pressure,  it  remaining  below  the  original  level  even  for 
a  few  weeks  after  the  baths  have  been  discontinued.  One  patient,  where 
the  pressure  was  taken  at  irregular  intervals  for  three  years,  who  had 
never  been  below  210,  after  five  sweats  remained  for  ten  days  below  185 
mm.  In  this  case,  with  the  reduction  in  pressure,  the  patient  suffered 
from  repeated  attacks  of  transitory  hemiparesis  with  numbness.  As  he 
previously  had  been  entirely  free  from  attacks  of  this  character,  and  they 
entirely  disappeared  soon  after  the  sweats  were  discontinued,  it  is  probable 
that  they  were  due  to  the  sweating.  This  can  best  be  explained  by  assum¬ 
ing  that  the  brain  could  only  be  sufficiently  supplied  with  blood  through 
the  narrowed  vessels  when  the  pressure  was  very  high.  Lowering  of  the 
pressure  led  to  cerebral  ischemia  with  transitory  hemiparesis.  Disturb¬ 
ances  of  this  character  have  also  been  observed  after  the  use  of  vaso¬ 
dilators. 

Venesection. — Butterman  bled  10  students,  withdrawing,  on  an  aver¬ 
age,  300  c.c.  (10  oz.).  Nine  had  a  fall  in  pressure  varying  from  5  to 
30  mm.  The  author  has  noted  the  effect  on  blood-pressure  in  5  cases  after 
withdrawing  500  c.c.  of  blood.  No  effect  was  observed  in  1  case,  the 
other  4  showing  a.  reduction  varying  from  5  to  15  mm.  The  effect  upon 
pressure  is  dependent  largely  upon  the  rapidity  with  which  the  blood  is 
withdrawn,  slow  bleeding  often  having  very  little  effect.  The  results  of 
venesection  are  not  sufficiently  striking  to  warrant  its  use  except  in  those 
patients  who  are  full-blooded.  It  would  appear  that  much  the  same 
results,  as  far  as  reduction  of  pressure  and  removal  of  waste  are  con¬ 
cerned,  can  be  accomplished  by  the  sweating  and  without  so  severely  taxing 
the  patient. 

Vasodilators. — Catharsis,  sweating,  bleeding,  and  rest  may  be  con¬ 
sidered  rational  measures  for  the  reduction  of  pressure  when  due  to  re¬ 
tention  of  waste  products.  Reduction  of  pressure  by  the  use  of  vaso¬ 
dilators  is  purely  palliative,  and,  as  has  been  mentioned,  may  do  harm  by 
lessening  elimination  through  the  kidney.  Their  use  had  best  be  restricted 
to  those  patients  with  threatened  cardiac  insufficiency,  the  result  of  hyper¬ 
tension,  and  to  cases  of  extremely  high  blood-pressure,  where  there  is 
danger  of  hemorrhage  from  vascular  injury.  Sodium  nitrite  and  nitro- 


PRINCIPLES  OF  TREATMENT  OF  NEPHRITIS  543 


glycerin  are  the  two  vasodilators  most  frequently  employed.  Erythrol 
tetranitrate  has  been  less  extensively  used. 

Nitroglycerin  is  best  administered  in  the  form  of  a  1  per  cent  alco¬ 
holic  solution.  This  preparation  is  much  more  reliable  than  the  tablet 
form.  There  is  considerable  difference  of  opinion  in  regard  to  the  dosage. 
Enormous  doses,  0.3  gm.  (5  gr.),  Stewart,  von  Noorden;  0.5  gm.  (7% 
gr.),  Hochbauss,  have  been  given  without  ill  effect.  On  the  other  hand, 
severe  collapse  has  occurred  after  comparatively  small  doses,  0.5  mg. 
(1/120  gr.),  Loeb.  There  is  evidently  variation  in  the  tolerance  of 
different  individuals.  For  the  initial  dose,  0.6  mg.  (1/100  gr.)  is  suffi¬ 
cient  ;  if  there  is  no  effect  on  blood-pressure  within  ten  minutes,  a  second 
larger  dose  may  he  given.  It  can  he  frequently  demonstrated  that  those 
patients  who  fail  to  react  to  moderate  doses,  1  mg.  (1/60  gr.),  rarely  show 
a  fall  in  pressure  after  larger  amounts.  When  given  under  the  tongue,  the 
fall  in  pressure  begins  within  two  minutes,  reaches  its  maximum  in  five 
to  ten  minutes,  then  the  pressure  gradually  rises,  until  within  thirty-five 
to  forty  minutes  it  has  almost  reached  the  original  level.  Nitroglycerin, 
when  given  to  patients  with  extreme  hypertension,  does  not  always  lower 
blood-pressure.  In  a  series  of  10  cases  only  7  reacted  by  a  fall  in  pres¬ 
sure.  In  those  susceptible  to  it  the  amount  of  fall  in  pressure  varies 
greatly — 20  to  50  mm.  is  about  the  average. 

Sodium  nitrite,  on  account  of  its  prolonged  action  and  failure  to  pro¬ 
duce  headache,  is  the  most  satisfactory  vasodilator.  The  usual  dose  is  0.12 
gm.  (2  gr.).  When  given  in  solution  the  effect  appears  within  five  min¬ 
utes,  reaches  its  maximum  in  from  eight  to  fifteen  minutes.  The  return 
to  normal  is  more  gradual  than  with  nitroglycerin.  Like  nitroglycerin, 
not  every  patient  with  hypertension  is  affected  by  it.  The  average  fall  in 
pressure  is  about  the  same  as  with  nitroglycerin. 

Erythrol  tetranitrate  in  60-mg.  (1-gr.)  doses  produces  a  more  marked 
reduction  of  the  blood-pressure  than  either  nitroglycerin  or  sodium  nitrate. 
After  1  gr.  a  patient  of  the  author’s  reacted  by  a  fall  in  pressure  of  110 
mm.  The  first  effect  appears  within  four  minutes,  reaches  its  maximum 
in  about  ten  minutes,  and  this  maximum  effect  is  more  prolonged  than 
either  of  the  foregoing.  As  with  other  vasodilators,  about  30  per  cent  of 
patients  with  hypertension  fail  to  react.  The  chief  objections  to  its  use 
are  its  cost  and  the  frequency  with  which  it  excites  intense  headaches. 

The  chart  on  page  544  shows  the  comparative  effect  of  the  various  di¬ 
lators  on  a  series  of  ten  patients. 

Under  the  name  of  vasotonin,  Muller  has  prepared  a  combination  of 
vohimbin — nitrate  and  urethan.  This  depresses  blood-pressure  by  dilat¬ 
ing  the  peripheral  vessels.  Fellner  reports  that,  when  given  subcutane¬ 
ously,  in  man  it  reduces  blood-pressure  without  affecting  the  heart.  The 
dose,  10  mg.  (%  gr.),  is  given  every  second  day.  The  preparation  is  ex- 
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Fig.  2. — Comparative  Effect  on  Blood-pressure  of  Nitroglycerin  (Solid  Line), 

Erythrol  Tetranitrate  (Line  Composed  of  Dashes)  and  Sodium  Nitrite 

(Dotted  Line). 

pensive,  and  more  extensive  clinical  reports  are  necessary  before  definite 
statements  can  be  made  in  regard  to  its  value. 

In  the  treatment  of  the  headaches  associated  with  high  blood-pressure 
the  vasodilators  are  of  little  value.  The  various  coal-tar  products  often 
give  considerable  relief,  and  in  moderate  amounts  may  be  resorted  to  in 
case  the  pain  is  severe.  High  frequency  electricity  has  been  recommended 
for  the  reduction  of  blood-pressure.  Arnold  reports  his  results  in  270 
cases  where  the  average  fall  in  pressure  was  12  mm.  With  the  wide 
normal  variations  in  pressure  the  question  arises  whether  this  change  was 
really  due  to  the  treatment.  The  author  has  never  seen  any  lasting  results 
from  its  use.2 

Summary. — Hypertension  in  nephritis  is  probably  a  compensatory 
process  and  should  be  treated  by  attempting  to  remove  the  cause.  With 
our  present  knowledge,  it  appears  that  imperfect  elimination  through  the 
kidney  may  be  an  important  element  in  its  development.  If  this  is  true, 
the  rational  treatment  is  to  restrict  those  foods  the  end-products  of  'which 
are  eliminated  through  the  kidney,  for  instance,  proteins;  to  increase 
elimination  through  the  bowel  and  skin  by  free  catharsis  and  sweats. 
Vasodilators  relieve  the  condition  temporarily  without  removing  the  cause 
and  are  chiefly  indicated,  and  then  in  conjunction  with  the  above-named 
measures,  when  the  pressure  becomes  exceedingly  high  or  on  the  appear¬ 
ance  of  evidence  of  cardiac  incompensation.  In  many  cases  of  extreme 
hypertension  the  ordinary  vasodilator  drugs  fail  to  reduce  pressure.  In 
all  cases  the  reduction  in  pressure  is  transitory  in  character.  Sodium 
nitrite,  on  account  of  its  more  gradual  effect,  prolonged  action,  and  ab¬ 
sence  of  untoward  symptoms,  especially  headaches,  is  the  most  satisfactory 
drug  of  this  group. 

Use  of  Diuretics. — Diuretics  may  be  used  in  all  forms  of  nephritis, 
provided  we  avoid  those  preparations  which  act  as  intense  kidney  irri¬ 
tants.  Turpentine,  cantharidin,  juniper  berries,  and  gin  should  be  avoided 


2  The  Editor  wishes  to  confirm  these  negative  results. — Editor. 
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not  only  in  the  acute,  but  also  in  the  chronic,  forms  of  nephritis.  The 
rather  common  practice  of  the  lay  people  to  administer  gin  in  cases  of 
anuresis  is  distinctly  dangerous. 

The  various  alkaline  diuretics,  as  the  citrate,  acetate,  and  tartrates  of 
sodium,  potassium,  and  ammonia  ma)  ve  given.  Smillie  has  shown  that 
in  nephritis  sodium  salts  are  prefer  able  to  potassium.  The  nitrates  may 
also  be  used,  but  are  somewhat  more  irritating  to  the  kidney.  In  nephritis 
with  edema,  however,  alkaline  diuretics  usually  fail  to  produce  any  diuretic 
action.  The  acetate  of  ammonia,  sodium,  or  potassium  is  probably  most 
frequently  prescribed.  They  may  be  given  in  gram  (15  gr.)  doses  in  solu¬ 
tion.  Liquor  ammonii  acetatis,  10  to  25  c.c.  (2 y2  to  6  fhiidrams),  or 
liquor  ferri  et  ammonii  acetatis,  15  to  30  c.c.  (3  to  7%  fhiidrams)  are 
favorite  preparations,  the  latter  especially,  as  its  iron  content  may  assist 
in  combating  the  anemia.  It  is  true  that  the  ammonia  is  oxidized  in  the 
tissues  and  excreted  as  urea,  thus  increasing  the  work  of  the  kidney. 
However,  the  amount  is  so  small  that  it  can  be  overlooked. 

Caffein  or  theobromin-sodiosalicylate  (diuretin),  and  theocin,  an 
artificial  theophyllin,  are  more  powerful  diuretics  than  the  alkaline  group. 
In  addition  to  their  effect  on  the  kidney,  they  stimulate  the  heart,  and  thus 
assist  in  causing  diuresis.  Caffein  was  formerly  thought  to  excite  diuresis 
by  direct  stimulation  of  the  renal  epithelia.  It  has  been  demonstrated  by 
Loewi  and  others  that  the  diuresis  is  due  to  dilatation  of  the  renal  vessels 
and  interference  with  reabsorption  of  water  in  the  renal  tubule.  Christian 
and  others  have  shown  that  apparently  in  acute  experimental  nephritis 
theocin  is  injurious  to  the  kidney.  However,  it  may  be  tried  out  care¬ 
fully  ;  in  case  it  excites  marked  diuresis  it  may  be  continued,  but  if  with¬ 
out  result  it  should  of  course  be  discontinued.  Farr  and  Walker  have 
shown  that  theocin,  while  increasing  the  water  and  salt  output,  does  not 
increase  the  nitrogen  excretion.  In  some  patients  with  chronic  nephritis 
and  edema  of  renal  origin  theocin  may  excite  marked  diuresis  as  in  a 
patient  of  the  author’s  who  lost  21  pounds  in  weight  in  six  days.  The 
ordinary  dose  of  caffein  is  0.15  gm.  (2  gr.).  Better  results  may  often  be 
obtained  by  intramuscular  injection  of  some  soluble  salt  of  caffein,  as  the 
salicylate  or  sodium  benzoate.  In  place  of  the  caffein,  diuretin  or  theocin, 
the  former  in  doses  of  0.5  to  1  gm.  (7  to  15  gr.),  the  theocin  in  doses  of 
0.2  to  0.3  gm.  (3  to  5  gr.).  The  diuretin  is 'soluble  and  is  best  given  in 
solution.  The  theocin  is  quite  insoluble,  and  may  be  given  in  powder 
or  capsules.  Theocin  sodium  acetate  is  soluble  and  may  be  given,  if  de¬ 
sired,  per  rectum  in  0.5  to  0.7  gm.  (7  to  10  gr.)  or  intravenously  in  5 
gr.  doses.  A  very  serious  objection  to  all  caffein  preparations  is  their 
irritating  action  on  the  stomach  and  their  tendency  to  produce  insomnia. 
The  gastric  disturbance  may  be  avoided  by  giving  the  caffein  hypoder¬ 
mically  or  in  the  form  of  rectal  suppositories.  As  many  of  these  patients 
already  have  difficulty  in  obtaining  sufficient  sleep  on  account  of  dyspnea 
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or  other  causes,  the  additional  insomnia  caused  by  the  caffein  is  a  serious 
objection.  Moreover,  in  severe  forms  of  nephritis,  with  scant  urine, 
caffein,  like  all  other  diuretics,  usually  fails.  This  restricts  its  field  of 
usefulness,  and-  it  is  only  rarely,  in  cases  where  anuria  is  threatening, 
that  caffein  can  be  relied  upon.2 3 

Digitalis  is  another  very  valuable  diuretic,  and  this  action  may  be 
independent  of  its  effect  on  the  heart,  as  it  has  been  shown  by  Jonescu  and 
Loewi  that  the  cause  of  the  diuresis  is  a  dilatation  of  the  renal  vessels  due 
to  a  peripheral  action  and  not  to  its  cardiac  effect.  One  objection  urged 
against  digitalis  in  nephritis  is  that  it  raises  blood-pressure.  Cushny,  in 
a  recent  Harvey  lecture,  calls  attention  to  this  fallacy,  as  in  man  it  does 
not  cause  a  constriction  of  the  peripheral  vessels  or  a  rise  in  blood-pressure. 
Indeed,  in  some  cases  it  is  distinctly  lowered.  This  is  due,  according  to 
Cushny,  to  the  more  perfect  vasoconstrictor  mechanism  in  man.  With  the 
increased  systolic  output  following  the  use  of  digitalis,  the  vasomotor 
center  receiving  more  blood,  the  tendency  to  increased  blood-pressure  is 
overcome  by  a  compensatory  dilatation  of  the  splanchnic  vessels.  Even 
after  intravenous  use  of  strophanthin  the  rise  in  blood-pressure  is  negli¬ 
gible  unless  the  individual’s  blood-pressure  before  the  administration  is 
high  (Vagt).  Eychmuller  has  shown  that  this  is  also  true  after  the  intra¬ 
venous  administration  of  digalen.  There  is  no  reason  why  a  patient  with 
evidence  of  cardiac  incompensation  due  to  high  blood-pressure  should  not 
be  given  digitalis,  and  clinical  experience  has  shown  that  the  results  are 
often  very  satisfactory.  It  is  a  matter  of  indifference  in  what  form  the 
digitalis  is  given.  The  superior  claims  made  for  the  infusion  are  chiefly 
due  to  the  relatively  larger  dosage  of  this  preparation. 

There  is  no  evidence  that  the  diuretics  mentioned,  except  possibly  the 
caffein  group,  are  harmful.  The  great  difficulty  is  that  in  cases  of  renal 
edema  they  usually  fail  to  excite  diuresis.  When  a  diuretic  fails  to  act 
after  the  lapse  of  a  few  days  it  is  advisable  to  discontinue  its  use. 

In  the  study  of  experimental  nephritis  some  very  interesting  informa¬ 
tion  has  been  acquired  in  regard  to  the  effect  of  diuretics  in  acute  ne¬ 
phritis.  By  employing  different  agents  it  is  possible  to  produce  in  animals 
changes  which  are  confined,  early  at  least,  chiefly  either  to  the  epithelium 
of  the  tubules,  or  the  vascular  apparatus,  especially  the  glomerulus.  Ani¬ 
mals  with  the  tubular  type  of  nephritis  respond  to  the  action  of  diuretics. 
Later  only,  as  the  process  extends  and  involves  the  vascular  apparatus,  do 
diuretics  fail  to  act.  Hedinger  has  shown  that,  in  the  early  stages  of  this 
type  of  nephritis,  caffein  and  digitalis  give  rise  to  unusually  profuse 
diuresis.  With  the  vascular  type  of  experimental  nephritis,  from  the 
beginning,  diuretics  are  without  effect,  and  no  dilatation  of  the  renal 
vessels  can  be  demonstrated  after  their  administration.  This  failure  of 

2  It  is  frequently  satisfactory  to  start  diuresis  with  one  or  two  doses  of  tlieocin 

and  to  keep  it  up  with  diuretin. — Editor. 
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response  is  coincident  with  the  appearance  of  the  edema,  that  is,  where 
the  kidney  in  nephritis  reaches  the  point  where  it  is  unable  to  eliminate 
water,  it  also  fails  to  respond  to  diuretics.  This  is  in  accord  with  clinical 
experience,  that  diuretics  often  fail  to  relieve  renal  edema.  More  impor¬ 
tant  in  the  treatment  of  edema  are  the  restriction  of  sodium  chlorid  and 
fluids  and  increased  elimination  through  the  bowel  and  skin.  Inasmuch  as 
acidosis  may  be  marked  in  severe  nephritis,  due  especially  to  the  retention 
of  phosphates,  alkalis  may  he  used  to  combat  this.  For  this  purpose 
bicarbonate  of  soda  is  most  frequently  used  in  quantities  sufficient  to  pro¬ 
duce  a  slight  alkaline  reaction  of  the  urine. 

Summary. — The  various  alkaline  diuretics,  caffein,  and  digitalis  may 
he  safely  administered  in  all  forms  of  nephritis.  Those  diuretics  directly 
irritating  to  the  kidney,  as  turpentine,  cantharidin,  and  gin,  should  be 
avoided.  Animal  experimentation  and  clinical  experience  have  shown 
that  when  the  kidney  has  lost  its  ability  to  eliminate  water  it  has  also  lost 
its  power  to  respond  to  diuretics. 

Treatment  of  Uremia. — The  rational  treatment  of  uremia  would  he  to 
increase  the  functioning  power  of  the  kidney.  Unfortunately  we  have 
no  means  of  accomplishing  this  and,  therefore,  our  efforts  should  be 
directed  toward  restricting  to  a  minimum  the  amount  of  waste  to  be  elimi¬ 
nated  through  the  kidney.  This  is  accomplished  by  placing  the  patient 
upon  a  low  protein  diet,  and  in  case  there  is  evidence  of  poor  elimination 
of  water  to  restrict  fluids.  The  second  important  measure  is  to  increase 
elimination  through  other  channels,  for  instance,  bowel  and  skin.  In  acute 
uremia  the  restriction  of  proteins  may  be  carried  to  an  extreme  degree. 
With  chronic  uremia  such  restriction  is  inadvisable.  A  certain  amount 
of  nitrogen — 6  to  8  gm.,  equal  to  35  to  50  gm.  protein — will  be  present 
in  the  urine,  even  in  starvation.  In  a  protein-free  diet  this  nitrogen 
arises  from  the  destruction  of  body  albumin.  Lusk  calls  attention  to  the 
sparing  influence  of  carbohydrates  on  protein  metabolism.  On  an  abun¬ 
dant  carbohydrate  diet,  containing  only  1  gm.  of  nitrogen,  daily,  Landgren 
was  able  to  obtain  a  urinary  nitrogen  of  only  4  gm.,  while  on  a  starvation 
diet  more  than  double  this  amount  of  nitrogen  appeared  in  the  urine. 
Fats  protect  metabolism  to  a  less  degree,  although  on  a  diet  containing 
half  its  calories  in  carbohydrates  and  half  in  fats  the  protecting  power  to 
the  protein  is  the  same  as  on  a  pure  carbohydrate  diet  (Landgren). 
This  shows  the  importance  of  giving  a  patient  on  a  low  protein  diet  an 
abundance  of  carbohydrates  and  fats,  and  especially  the  former.  Fifty 
grams  of  protein  daily  is  probably  the  minimum  amount  upon  which  a 
patient  can  be  kept  for  a  long  period.  Restriction  beyond  this  point,  ex¬ 
cept  for  short  intervals,  is  not  advisable.  In  the  acute  uremias,  the  pro¬ 
teins  should  be  given  in  the  form  of  milk,  cream,  cereals,  or  other  carbo¬ 
hydrates  with  low  protein  content.  The  free  use  of  carbohydrates  is  not 
objectionable  and  should  replace  the  pure  milk  diet  formerly  recommended. 
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If  the  patient  has  marked  edema,  it  is  advisable  to  limit  the  daily  fluid 
intake  to  one  quart  or  less  daily.  Where  there  is  anuresis  with  very  little 
edema  an  effort  may  be  made  to  excite  diuresis  by  free  water  drinking, 
subcutaneous  transfusion  with  normal  salt,  or  with  normal  salt  solution 
by  rectum.  If  the  kidney  reacts  to  the  increased  fluid  intake,  it  should 
be  continued.  Where  diuresis  does  not  follow  such  measures,  and  this  is 
the  rule,  they  should  not  be  continued,  as  they  will  only  increase  the  edema. 
Sugar  may  be  given  freely,  provided  the  patient  will  take  it,  in  the  form  of 
sweet  lemonade,  jellies,  honey,  etc.  Cereals  and  bread  are  harmless,  and 
these  may  be  used  as  a  vehicle  for  the  cream.  In  fact,  any  of  the  carbo¬ 
hydrates  are  allowable.  As  a  rule,  however,  in  acute  uremia  the  patient’s 
appetite  is  much  impaired,  or  he  is  comatose,  so  that  it  becomes  very  diffi¬ 
cult  to  give  food.  For  this  reason  it  is  usually  necessary  to  restrict  his 
diet  to  liquids,  and  for  this  purpose  cream  with  cereals  is  most  suitable. 
If  improvement  occurs,  carbohydrates,  as  bread,  sugar,  jellies,  etc.,  may  be 
given  in  order  to  increase  the  caloric  value  of  the  diet. 

Patients  with  threatened  uremia  should  be  placed  upon  a  low  protein 
diet  with  plenty  of  carbohydrates.  One  pint  of  20  per  cent  cream  (equal 
to  1,000  calories)  contains  about  18  gm.  of  protein.  One  quart  of  milk 
(equal  to  650  calories)  contains  about  30  gm.  of  protein.  This  shows  the 
advantage  of  the  cream  over  the  milk.  In  addition,  the  patient  may  re¬ 
ceive  various  carbohydrates,  bread,  cereals,  cooked  fruits,  jellies,  etc. 
When  necessary,  these  foods  may  be  used  as  a  vehicle  for  the  cream.  The 
quantity  of  cream  may  be  increased  if  necessary  to  1%,  or  even  2,  pints 
(1,000  c.c.)  without  increasing  the  amount  of  protein  beyond  the  per¬ 
missible  quantity.  The  fluid  intake  in  threatened  uremia  depends  upon 
the  permeability  of  the  kidney  to  water.  If  this  is  good,  abundant  water 
may  be  advantageously  given.  If  edema  is  present,  indicating  inability 
of  the  kidney  to  secrete  water,  then  the  amount  of  fluid  should  be  re¬ 
stricted.  When  fluids  are  indicated,  there  is  nothing  better  than  good 
plain  water  or  fruit  juices. 

Free  elimination  through  the  bowels  is  desirable.  For  this  purpose 
the  saline  cathartics  are  most  commonly  employed.  Where  the  patient 
objects  to  these,  compound  jalap  powder,  elaterin,  phenolphthalein,  or  any 
other  laxative  that  will  produce  a  watery  movement  may  be  used. 

Elimination  through  the  skin  by  means  of  vigorous  sweats  once  or  even 
twice  a  day  is  of  great  value  and  should  be  attempted  in  all  cases  of  acute 
uremia.  Rarely  is  a  patient’s  heart  so  weak  that  he  cannot  safely  take  a 
good  sweat,  if  properly  administered  and  supervised.  The  method  of 
giving  the  sweats  has  already  been  considered.  Venesection  may  be  of 
value,  especially  in  well-nourished,  full-blooded  persons.  It  is  question¬ 
able  whether  it  has  many  advantages  over  sweating,  still  in  urgent  cases 
500  to  750  c.c.  (17  to  25  oz.)  of  blood  may  be  withdrawn  from  one  of  the 
superficial  veins  by  cutting  down  on  the  vein,  or  by  introducing  into  it  an 


PRINCIPLES  OF  TREATMENT  OF  NEPHRITIS  549 

aspirating  needle,  and  allowing  the  blood  to  escape.  If  this  last  method 
is  employed  and  the  needle  tends  to  become  obstructed,  the  clot  may  he 
removed  by  using  a  little  suction.  If  the  patient  is  not  edematous,  follow¬ 
ing  the  venesection,  he  may  be  transfused  with  y2  liter  of  normal  salt 
solution.  Especially  in  comatose  patients,  venesection  and  transfusion 
may  give  decided  relief. 

The  various  diuretics,  especially  the  caffein  preparations  and  digitalis, 
may  be  tried.  On  account  of  the  nausea  and  the  tendency  of  caffein  to 
irritate  the  stomach,  it  is  best  given  hypodermically,  using  some  soluble 
salts  like  caffein  sodium  salicylate,  or  benzoate,  0.15  to  0.2  gm.  (2  to  3 
gr.)  every  four  hours.  Digitalis  is  chiefly  of  value  where  cardiac  impair¬ 
ment  is  present. 

When  the  patient  is  edematous,  drainage  by  incisions  or  puncture  of 
the  legs  is  indicated.  The  draining  of  such  accumulations  is  always  ad¬ 
visable,  as  it  avoids  the  necessity  of  reabsorption  into  the  blood  of  ma¬ 
terial  which  is  supposedly  toxic.  The  relief  obtained  by  draining  from 
the  extremities  often  enables  the  patient  to  rest  more  comfortably  and 
perhaps  obtain  some  needed  sleep.  If  the  body  cavities  contain  any  con¬ 
siderable  amount  of  fluid,  it  should  be  aspirated. 

It  is  exceedingly  difficult  to  relieve  the  headache  of  which  many 
uremics  complain.  Increased  elimination  is  most  essential.  Nitroglycerin 
or  sodium  nitrite  rarely  gives  relief,  and  not  infrequently  increases  the 
pain.  Many  of  these  patients  with  severe  headaches  find  of  their  own 
accord  that  coal-tar  products  give  considerable  relief.  They  tend  to  lower 
blood-pressure,  although  it  can  be  demonstrated  that  patients  with 
hypertension  who  obtain  relief  from  their  headaches  by  taking  coal-tar 
products  frequently  do  not  have  a  reduction  in  pressure  when  the  pain 
disappears. 

The  uremic  vomiting  is  rarely  benefited  by  the  use  of  bismuth  or  other 
gastric  sedatives.  If  the  patient’s  condition  warrants  it,  lavage  of  the 
stomach  frequently  gives  temporary  relief.  It  is  dangerous,  however,  to 
attempt  to  pass  the  stomach  tube  if  the  blood-pressure  is  very  high  or  the 
patient’s  heart  action  poor.  Drinking  large  amounts  of  water  may  wash 
out  the  stomach  and  give  temporary  relief.  In  many  of  these  cases  the 
vomiting  is  central  in  origin,  and  local  measures  are  of  little  value. 
Where  the  vomiting  is  intense  and  persistent  the  question  may  arise  as 
to  the  advisability  of  using  morphin.  The  chief  objection  to  its  use  is 
that  it  constipates  and  lessens  the  secretions  from  the  skin,  and  also  prob¬ 
ably  the  secretion  of  urine.  In  spite  of  these  objections  there  are  occa¬ 
sions  when  relief  from  the  vomiting  becomes  imperative  on  account  of 
exhaustion  and  a  hypodermic  of  morphin,  8  to  16  mg.  (%  to  %  gr.), 
may  be  given. 

To  control  the  extreme  restlessness,  0.7  gm.  (10  gr.)  of  chloral  may  be 
given  by  mouth,  or  in  case  the  patient  vomits  1  to  2  gm.  (15  to  30  gr.) 
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per  rectum.  Morphin  is  not  desirable,  but  may  be  given  if  other  measures 
fail  to  control  the  restlessness. 

Uremic  Dyspnea  and  Pulmonary  Edema. — The  dyspnea  associated 
with  renal  diseases  has  usually  been  considered  of  cardiac  origin,  but 
recently  it  has  been  shown  that  increased  carbon  dioxid  tension  due  to  the 
acidosis  may  also  be  a  factor.  With  this  in  mind  the  alkalis  may  be  used 
freely,  as  sodium  bicarbonate  5  to  10  gm.  (75  to  150  gr.)  daily  or  until 
the  urine  becomes  slightly  alkaline.  Rarely  is  there  a  real  bronchial 
asthma.  So-called  uremic  dyspnea  is  almost  invariably  associated  with 
hypertension  and  not  infrequently  passes  into  pulmonary  edema,  as  both 
are  due  to  the  same  causative  factors.  As  a  result  of  the  high  blood- 
pressure,  the  left  ventricle  is  unable  completely  to  empty  during  systole. 
When  this  residual  blood  has  accumulated  until  there  is  insufficient  room 
in  the  left  ventricle  for  the  volume  received  with  each  systole  from  the 
right  heart,  there  follows  hyperemia  of  the  pulmonary  vein  and  artery, 
the  lung  becomes  more  voluminous,  and  its  elasticity  is  impaired.  Proper 
aeration  of  the  blood  is  interfered  with,  partly  from  lessened  flow  of  blood 
through  the  lung,  and  partly  from  the  hyperemia  with  lessening  of  the 
air  space.  If  this  pulmonary  stasis  is  not  relieved,  the  pressure  in  the 
pulmonary  artery  increases  and,  with  this,  pulmonary  edema  develops. 
High  blood-pressure,  however,  is  not  the  only  cause  of  acute  pulmonary 
edema.  This  same  disproportion  between  the  working  power  of  the  two 
sides  of  the  heart  may  arise  where  there  is  a,  weak  left  ventricle,  without 
high  blood-pressure;  dilatation  and  stasis  then  occur.  It  has  been  the 
author’s  experience,  however,  that  acute  pulmonary  edema  in  nephritis  is 
confined  chiefly  to  those  patients  with  hypertension.  The  origin  of  uremic- 
dyspnea  and  pulmonary  edema  has  been  given  in  some  detail,  as  it  gives 
us  a  clew  to  the  method  of  treatment. 

When  associated  with  high  blood-pressure  an  effort  should  be  made 
to  relieve  the  left  heart.  This  may  be  accomplished  by  a  vasodilator  or 
much  better  by  bleeding.  Second,  to  stimulate  the  heart,  and  this  can  best 
be  done  by  intravenous  injections  of  digitalis  or  strophanthin.  When  ex¬ 
perimental  acute  pulmonary  edema  has  been  produced  in  an  animal  by 
using  adrenalin,  the  best  results  are  obtained  by  bleeding  from  an  artery, 
and  at  the  same  time  injecting  digitalis  intravenously.  By  this  combina¬ 
tion  the  balance  of  the  circulation  is  restored.  When  the  pulmonary  edema 
is  due  primarily  to  weakness  of  the  left  ventricle,  without  high  pressure, 
venesection,  with  cardiac  stimulation,  fulfills  the  indication.  Where  the 
edema  is  associated  with  high  blood-pressure  bleeding  gives  better  results 
than  the  vasodilators.  In  all  cases  of  acute  pulmonary  edema  in  man 
morphin  is  indicated.  Relief  is  obtained  by  its  use  more  frequently  than 
by  other  means.  Its  method  of  action  is  not  clear.  Perhaps  part  of  the 
benefit  is  due  to  allaying  the  patient’s  fear.  Atropin  has  been  recom¬ 
mended  and,  apparently  in  some  cases,  gives  relief.  Lead  acetate,  at  one 
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time  highly  recommended,  is  now  rarely  used.  Adrenalin  has  been  recom¬ 
mended  in  the  treatment  of  acute  pulmonary  edema.  In  all  cases,  if 
given  in  a  manner  that  is  followed  by  its  physiological  effect,  for  instance, 
intravenously  or  subcutaneously,  adrenalin  is  contra-indicated.  Plenty 
of  fresh  air  apparently  is  as  beneficial  as  oxygen  inhalation.  To  prevent 
attacks  of  acute  pulmonary  edema,  the  patient  should  avoid  overexertion. 
Not  infrequently  such  attacks  are  due  to  overtaxation,  either  physical  or 
mental.  Sweats  and  good  elimination  through  the  bowel  are  also  of  value 
in  warding  off  attacks.  For  the  Cheyne-Stokes’  breathing,  which  so  fre¬ 
quently  interferes  with  sleep,  small  doses  of  opium  may  be  of  value ;  large 
doses  are  apt  to  make  the  condition  worse.  Relief  is  often  obtained  by  the 
use  of  caffein,  or  by  digifolin  intravenously. 

Summary. — So-called  uremic  dyspnea  and  acute  pulmonary  edema  are 
different  stages  of  the  same  process.  To  avoid  overtaxation,  physical  and 
mental,  and  to  maintain  good  elimination  are  the  best  prophylactic  meas¬ 
ures.  During  an  attack  of  acute  pulmonary  edema  with  high  arterial 
tension  the  indications  are  met  by  bleeding  and  at  the  same  time  slowly 
injecting  intravenously  some  digitalis  preparation,  as  digifolin.  If  it  is 
thought  inadvisable  to  bleed,  use  vasodilators,  as  nitroglycerin  or  sodium 
nitrate,  and  intravenous  injections  of  digitalis.  When  the  arterial  ten¬ 
sion  is  low,  and  there  is  evidence  of  venous  stasis,  perform  venesection  and 
intravenous  injection  of  a  suitable  digitalis  preparation.  Morphin  in 
moderate  doses,  10  to  15  mg.  (%  to  %  gr.)  hypodermically  is  safe,  and 
often  gives  decided  relief.  Atropin  may  he  tried  but  in  the  writer’s  ex¬ 
perience  is  of  limited  value.  It  is  well  to  remember  that  attacks  of  acute 
pulmonary  edema  disappear,  as  a  rule,  within  one  or  two  hours  even  when 
untreated. 

Attacks  of  acute  pulmonary  edema  very  frequently  develop  just  after 
retiring.  To  ward  off  these  attacks  the  patient  should  undress  slowly,  have 
the  room  and  bed  comfortably  warm,  and  take,  before  undressing,  2  grains 
of  sodium  nitrite.  If,  in  spite  of  these  measures,  the  attacks  persist,  he 
should  remain  in  bed  for  a  week  or  more  in  order  to  rest  the  heart.  To 
avoid  attacks  of  acute  pulmonary  edema  rest  is  most  essential. 

SPECIAL  TREATMENT 

Acute  Nephritis  4 

In  acute  nephritis  there  are  active  inflammatory  or  degenerative 
changes  in  the  vascular,  interstitial,  or  epithelial  structures  in  the  kidney. 

4  The  classification  of  nephritis  as  given  in  the  previous  edition  is  retained.  The 
classification  given  by  Christian  is  more  up-to-date.  The  profession  generally,  however, 
are  more  familiar  with  the  form  as  retained  here  and  it  is  quite  satisfactory  from 
the  standpoint  of  treatment. 
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While  the  most  active  change  may  be  confined  to  one  of  these  structures, 
all  are  usually  more  or  less  extensively  involved,  especially  after  the 
process  has  continued  for  some  time.  The  treatment  consists  in  prophy¬ 
lactic  measures  to  prevent  or  modify  the  intensity  of  the  inflammatory  or 
degenerative  changes,  and  active  treatment  of  the  fully  developed 
nephritis. 

Prophylaxis. — The  chief  etiological  factors  in  acute  nephritis  have 
already  been  mentioned  and  briefly  are  acute  or  chronic  infections,  chem¬ 
ical  agents,  cold,  and  products  of  disturbed  metabolism.  Scarlet  fever  and 
diphtheria  are  the  two  acute  infections  most  frequently  complicated  by 
nephritis.  Chronic  infections  much  less  frequently  cause  trouble,  although 
tuberculosis  or  syphilis  are  frequently  responsible  for  a  mild  grade  of 
acute  nephritis.  Acute  nephritis  not  infrequently  follows  very  mild  acute 
infections,  especially  tonsillitis.  Complete  removal  of  the  tonsils  is  ad¬ 
visable  in  children  subject  to  repeated  tonsillar  infection,  not  merely  to 
avoid  nephritis,  but  to  ward  off  attacks  of  acute  articular  rheumatism. 
Gargles  and  sprays  are  probably  of  little  value  as  preventive  measures, 
as  the  infection  usually  begins  deep  down  in  the  crypts,  far  beyond  the 
reach  of  local  agents.  Any  tonsil,  when  associated  with  cervical  glandular 
enlargement,  should  be  removed. 

It  is  questionable  how  much  may  be  done  in  scarlet  fever  to  prevent 
nephritis.  The  determining  factors  are  probably  the  intensity  of  the 
infection  and  the  individual  susceptibility.  At  the  present  we  do  not 
possess  any  efficient  measures  for  combating  either  the  intensity  or  dura¬ 
tion  of  the  toxemia.  Good  elimination  through  the  bowel,  kidneys,  and 
skin  may  assist  in  lessening  the  toxemia.  This  may  be  accomplished  by 
carthartics,  free  fluid  intake,  and  warmth.  On  account  of  the  importance 
of  cold  in  nephritis,  the  question  arises  as  to  the  advisability  of  cold 
baths  in  the  acute  fevers,  especially  scarlatina.  There  is  no  positive  evi¬ 
dence  that  patients  so  treated  are  more  subject  to  nephritis.  It  is  ad¬ 
visable,  however,  to  avoid  the  very  cold  bath.  Rest  in  bed  during  the 
acute  infection,  by  maintaining  uniform  temperature  of  the  skin  and  re¬ 
ducing  body  waste,  lessens  the  amount  of  kidney  work.  The  early  recog¬ 
nition  of  diphtheria  and  prompt  administration  of  antitoxin  lessen  the 
probability  of  nephritis. 

In  diseases  that  predispose  to  nephritis  kidney  irritants  should  be 
avoided.  This  includes  salol,  salicylates,  potassium  chlorate,  mercury, 
especially  bichlorid,  turpentine,  copaiba,  cubebs,  and  cantharides.  The 
condiments  and  sharp  vegetables,  like  onions  and  radishes,  have  the  repu¬ 
tation  of  being  kidney  irritants  and,  until  their  action  has  been  definitely 
determined,  should  be  avoided.  Strong  alcoholic  drinks  should  not  be 
used,  as  they  undoubtedly  irritate  the  kidney.  Moderate  amounts  of 
alcohol  probably  are  not  injurious,  but  in  those  acute  infections,  which  are 
prone  to  excite  acute  nephritis,  it  is  safer  to  avoid  alcohol  entirely. 
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Active  Treatment. — There  is  no  specific  therapy  in  nephritis.  One’s 
efforts  should  be  directed,  first,  to  limit  extension  of  the  process.  Second, 
to  put  the  minimum  amount  of  work  on  the  kidney  by  restriction  of  diet, 
and  increased  functioning  of  the  other  organs  capable  of  assuming,  in 
part,  the  work  of  the  kidneys ;  third,  the  treatment  of  symptoms  that  arise, 
as  edema,  uremia,  etc.  Known  kidney  irritants  in  the  form  of  foods 
should  be  avoided.  Rest  in  bed  is  imperative,  as  it  reduces  to  a  minimum 
the  body  waste  and  offers  the  best  protection  against  chilling  of  the  skin. 
The  body  should  be  kept  as  warm  as  is  consistent  with  the  patient’s  .com¬ 
fort.  Placed  between  warm  woolen  blankets,  the  patient  should  be  allowed 
an  abundance  of  fresh  air.  The  mistake  is  frequently  made  of  inducing 
heat  by  raising  the  room  temperature  to  an  uncomfortable  degree.  This 
is  not  only  unnecessary  but  harmful.  The  skin  should  be  thoroughly 
cleansed  daily  with  soap  and  tepid  water.  Cold  baths  should  be  avoided. 
Cocoa  butter  and  other  oily  preparations  should  not  be  applied  to  the  skin, 
as  they  interfere  with  perspiration. 

Catharsis. — The  bowels  should  be  kept  free,  the  degree  of  catharsis 
depending  upon  the  intensity  of  the  intoxication  and  amount  of  edema. 
It  is  not  advisable  to  resort  to  prolonged,  extreme  catharsis  on  account  of 
the  resulting  emaciation.  Laxatives  producing  a  watery  movement  are 
most  desirable.  Magnesium  or  sodium  sulphate  in  half -ounce  (15-gm.) 
doses,  in  half  a  glass  of  hot  water  before  breakfast,  is  most  frequently 
employed  and,  when  well  borne  by  the  patient,  is  entirely  satisfactory. 
Sodium  phosphate  in  half-ounce  (15-gm.)  doses  in  hot  water  is  some¬ 
what  more  palatable.  Seidlitz  powder  may  be  preferred  by  some.  The 
natural  or  prepared  saline  waters,  provided  they  do  not  contain  large 
amounts  of  sodium  chlorid,  make  a  rather  agreeable  form  for  administer¬ 
ing  the  saline.  Effervescing  preparations  are  often  more  palatable — 
liquor  magnesii  citratis,  12  fl.  oz.  (360  c.c.),  lithii  citras  effervescens, 
1  to  2  dr.  (4  to  8  gm.),  magnesii  sulphas  effervescens,  1  to  4  dr.  (4  to 
16  gm.).  When  the  stomach  is  disturbed  calcined  magnesia  (magnesia 
oxidum),  5  to  60  gr.  (0.3  to  4  gm.),  is  often  well  borne.  Calomel  is 
commonly  used,  but  except  for  its  slight  diuretic  action  it  does  not  possess 
any  special  advantages.  Senna,  cascara,  rhubarb,  aloin,  elaterin,  or  any 
of  the  other  vegetable  cathartics  may  be  tried.  Elaterin,  gr.  1/16  to  1/10 
(4  to  6  mg.),  gives  a  very  watery  movement,  and  is  especially  valuable  in 
extensive  edema,  or  threatened  uremia.  Another  favorite  laxative,  al¬ 
though  disagreeable  to  take,  is  compound  jalap  powder  in  dose  of  15  to 
60  gr.  (1  to  4  gm.).  When  the  patient  is  delirious  or  comatose,  one 
or  two  drops  of  croton  oil  on  sugar  may  be  given.  Enemata  rarely  give  a 
sufficient  movement,  but  may  be  advantageous  when  combined  with 
laxatives. 

Diuretics. — Diuretics  may  be  tried  to  increase  the  flow  of  urine,  but 
are  rarely  of  value  in  acute  nephritis.  It  has  been  shown  experimentally 
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that  when  a  kidney  fails  to  respond  to  simple  diuretics  like  water  it  rarely 
responds  to  the  more  powerful  ones.  The  acetates,  citrates,  or  nitrates 
may  he  tried  in  doses  of  15  gr.  (1  gm.)  dissolved  in  water.  There  is  no 
objection  to  trying  caffein,  2  gr.  (0.12  gm.),  theobromin  sodium  salicylate 
(diuretin)  10  to  15  gr.  (0.7  to  1  gm.),  theophylin  3  to  5  gr.  (0.2  to  0.35 
gm.),  dimethyl  xanthin  (theocin)  3  to  5  gr.  (0.2  to  0.35  gm.). 

It  was  formerly  urged  that  caffein  preparations  irritated  the  kidney 
and  were  contra-indicated  in  acute  nephritis,  but  conclusive  evidence  that 
this  is  true  when  given  in  the  ordinary  therapeutic  doses  is  still  lacking. 
All  caffein  preparations  are  gastric  irritants  and  tend  to  produce  insomnia. 
For  this  reason  their  continued  use  is  not  advisable.  A  safe  rule  to  follow 
in  acute  nephritis  where  diuretics  are  indicated  is  to  determine  the  daily 
urinary  output  first,  then  try  the  various  diuretics  and  determine  if  the 
output  of  water  is  increased.  By  following  this  method  it  can  be  decided 
whether  in  the  individual  case  a  diuretic  effect  is  obtained,  and  thus  avoid 
the  useless  administration  of  drugs.  When  the  heart  action  is  impaired 
digitalis  often  acts  better  than  any  other  diuretic.  Under  its  use  the 
urinary  output  is  increased  and  the  edema  subsides.  It  is  largely  a  matter 
of  indifference  what  form  of  digitalis  is  used,  as  the  results  are  dependent 
upon  the  activity  of  the  preparation.  When  we  are  sure  of  a  fresh  leaf 
the  infusion  is  a  very  satisfactory  preparation.  In  this  country,  however, 
where  the  average  pharmacist  pays  little  or  no  attention  to  the  freshness  of 
the  leaves,  it  is  better  to  use  a  tincture  prepared  by  some  reliable  manu¬ 
facturer.  Digifolin  is  a  reliable  preparation.  It  is  put  on  the  market  in 
tablet  form,  each  tablet  equivalent  to  1%  gr.  of  the  dried  leaf,  and  also  in 
ampules  for  intramuscular  or  intravenous  use.  High  blood-pressure  is  not 
a  contra-indication  to  the  use  of  digitalis. 

Use  of  Alkalis. — Recently  Hosslin  has  shown  that  in  albuminuria  and 
in  nephritis  the  amount  of  albumin  in  the  urine  can  be  lessened  by  the  ad¬ 
ministration  of  alkalis,  and  in  some  cases  the  number  of  casts  may  also  be 
reduced.  Conzen  has  demonstrated  that  only  the  acute  forms  of  nephritis 
are  affected  by  this  method  of  treatment.  The  amount  of  alkali  required 
varies  with  the  individual  case,  depending  upon  the  degree  of  acidity  of 
the  urine.  When  possible  the  acidity  of  the  urine  should  be  determined 
and  an  alkali  like  bicarbonate  of  soda  given  in  sufficient  quantities  to  bring 
the  urine  close  to  the  neutral  point. 

Diet- — The  chief  indication  in  acute  nephritis  is  to  avoid  foods  that 
irritate  the  kidney,  that  throw  increased  work  upon  the  kidney,  or  are 
poorly  eliminated  through  the  kidney.  When  dieting  is  continued  for 
more  than  a  few  days  it  is  necessary  to  consider  the  caloric  value  of  the 
food.  Substances  that  irritate  the  kidney  have  already  been  considered. 
Orange  or  lemon  juice  is  harmless  and  often  of  value  in  lessening  the 
tendency  to  acidosis.  There  is  no  objection  to  moderate  amounts  of  tea, 
coffee,  or  chocolate.  On  account  of  the  usually  poor  elimination  of  urea 
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the  protein  in  the  food  should  be  reduced  to  the  minimum  consistent  with 
protecting  the  body  albumin.  On  a  protein-free  diet  the  body  muscle  is 
used,  and  a  certain  amount  of  nitrogen  continues  to  be  eliminated  through 
the  kidney.  It  is  of  advantage,  therefore,  to  give  sufficient  protein  to 
pi  event  muscle  destruction.  This  amount  may  roughly  be  considered  as 
50  gm.  or  about  the  amount  contained  in  a  quart  and  one-third  of  milk. 
It  can  be  readily  seen  that  it  is  possible  to  administer  excessive  protein  on 
a  pure  milk  diet  as  the  patient  receiving  three  quarts  daily  would  be 
taking  about  120  gm.  of  protein  daily,  and  to  get  rid  of  the  consequent 
nitrogen  waste  must  eliminate  .30  to  35  gm.  of  urea  daily.  This  far 
exceeds  the  ability  of  the  acutely  diseased  kidney.  Cream,  on  account  of 
its  high  food  value,  is  more  desirable  than  milk.  Easily  digested  carbo¬ 
hydrates  should  be  used  freely,  and  may  make  up  a  large  part  of  the  diet 
in  acute  nephritis.  Where  the  edema  is  very  marked  fluids  should  be  re¬ 
duced  to  the  minimum  as  judged  by  the  patient’s  thirst,  and  carbohydrates 
substituted  for  milk  on  account  of  the  salt  content  of  the  latter.  Easily 
digested  carbohydrates,  as  cereals,  toast,  light  desserts,  cooked  fruits,  fruit 
jellies ;  and  some  of  the  green  vegetables,  as  string  beans,  asparagus,  and 
spinach,  furnish  variety  and  add  considerably  to  the  food  value  of  the 
diet.  The  addition  of  carbohydrates  to  the  dietary  is  necessary  when  we 
wish  to  keep  a  patient  for  a  prolonged  period  of  time  on  a  low  protein 
diet  as  it  protects  the  body  protein.  Abundance  of  sugar  may  be  added 
to  all  the  foods;  in  addition  sweet  lemonade,  fruit  jellies,  honey,  etc. 
Sugar  has  a  high  caloric  value  and  is  free  from  waste  eliminated  through 
the  kidney.  Cream  further  increases  the  food  value  of  cereals  and  cooked 
fruits.  Milk  and  cream  may  be  given  as  cream  soups,  ice  cream,  milk 
chocolate,  and  in  other  forms  to  suit  the  patient’s  taste. 

Creatinin,  like  urea,  is  not  easily  eliminated  through  the  kidney.  A 
considerable  portion  of  the  creatinin  present  in  the  urine  arises  from  the 
destruction  of  body  muscle.  The  chief  source  of  ingested  creatinin  is 
meat  extracts  and  meat  broths.  These  should  both  be  avoided  in  acute 
nephritis  as,  in  addition  to  the  creatinin,  they  contain  rather  large  amounts 
of  sodium  chlorid  and  have  a  very  low  nutritional  value. 

Urinary  pigments,  phosphates,  and  hippuric  acid  are  also  eliminated 
with  difficulty.  The  urinary  pigments  are  derived  almost  entirely  from 
the  blood  and,  by  omitting  meat,  we  remove  the  main  source  of  external 
supply.  There  is  no  means  of  reducing  the  amount  of  pigment  derived 
from  the  normal  destruction  of  red  blood  corpuscles.  The  chief  source  of 
phosphoric  acid  is  meat,  milk,  yolk  of  eggs,  and  certain  vegetables.  In 
the  ordinary  diet  of  acute  nephritis  the  chief  supply  comes  from  the  milk. 
If  we  consider  the  amount  of  phosphates  ingested  in  this  way  as  harmful 
calcium  carbonate  may  be  given,  as  recommended  by  von  Noorden.  The 
calcium  combines  in  the  intestine  with  the  phosphoric  acid  and  renders  it 
less  readily  soluble.  Hippuric  acid  is  formed  in  the  kidney  from  ben- 
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zoic  acid.  The  amount  of  benzoic  acid  in  the  foods  is  practically 
negligible. 

Sodium  Chlorid. — Attention  has  been  called  to  the  importance  of  so¬ 
dium  chlorid  restriction  in  nephritis.  It  is  especially  in  the  acute  forms 
with  edema  that  the  beneficial  results  of  its  restriction  are  most  marked. 
There  is  sufficient  sodium  chlorid  in  a  quart  of  milk  to  supply  the  body  re¬ 
quirement;  another  argument  against  the  use  of  large  quantities  of  milk 
in  acute  nephritis.  No  salt  should  be  added  to  any  of  the  food  in  acute 
nephritis  with  edema.  The  use  of  unsalted  bread  and  butter  may  be  ad¬ 
visable  in  extreme  cases.  Salted  butter  contains  on  the  average  1  per  cent 
of  salt,  and  bread  0.5  to  0.7  per  cent.  As  all  the  fruits  and  carbohydrates 
contain  very  small  amounts  of  salt  they  may  be  used  freely. 

Fluid  Intake. — Not  every  case  of  acute  nephritis  shows  an  inability  to 
eliminate  water.  The  presence  of  dropsy,  however,  is  evidence  of  kidney 
impermeability  to  fluids,  and  taking  large  amounts  of  liquids  only  in¬ 
creases  the  edema.  Where  the  kidney  is  permeable  to  water,  as  shown  by 
the  absence  of  edema,  free  drinking  of  liquids  (and  there  is  nothing  better 
than  plain  water)  increases  the  urinary  output,  not  only  of  water,  but  also 
of  solids;  and  flushes  out  the  debris  from  the  urinary  tubules.  It  is 
scarcely  necessary  to  state  that  the  various  waters  recommended  for  the 
cure  of  nephritis  do  not  possess  any  virtues  over  pure  plain  water;  and 
some  of  them  contain  ingredients  that  are  actually  harmful  to  the  kidney. 
Where  the  edema  is  marked  the  fluid  intake  should  be  restricted  to  the 
minimum ;  the  patient’s  comfort  being  the  only  limitation.  Each  patient 
must  be  treated  individually,  being  guided  by  the  permeability  of  the 
kidney. 

Sweating. — To  increase  elimination  of  solids  and  water,  sweating  is 
often  desirable.  The  most  marked  benefit  is  noted  in  those  patients  with 
marked  edema.  It  is  possible  with  a  good  sweat  to  remove  a  quart  of 
water  and  15  gr.  or  more  each  of  urea  and  sodium  chlorid.  In  addition 
to  the  eliminated  matter  some  benefit  may  be  derived  from  the  effect  on 
the  circulation,  the  peripheral  vessels  being  dilated.  Whether  sweating 
ever  increases  the  degree  of  intoxication,  and  also  the  manner  of 
giving  the  sweat,  have  already  been  considered  in  detail  under  the  gen¬ 
eral  principles  of  treatment.  Heat  is  the  safest  and  most  satisfactory 
diaphoretic. 

Decapsulation. — Decapsulation,  as  introduced  by  Edebohls  in  1901, 
has  been  largely  abandoned.  More  careful  clinical  observations  following 
the  operation  have  failed  to  show  that  marked  improvement  resulted. 
Experimentally  it  has  also  been  demonstrated  that  increased  hyperemia 
of  the  kidney,  as  claimed  by  Edebohls,  does  not  develop  as  a  result  of  the 
operation.  Although  the  operation  is  little  resorted  to  at  present,  occa¬ 
sional  reports  show  that  in  some  severe  cases  improvement  apparently 
follows,  and  it  may  be  in  a  few  instances  tbe  operation  is  beneficial.  It  is 
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not,  however,  free  from  danger,  and  it  is  questionable  whether  it  should 
ever  he  advised. 

Edema. — The  edema  can  best  he  controlled  by  restriction  of  fluids  and 
salts,  free  catharsis,  sweating,  diuretics,  and  direct  removal,  by  tapping 
or  drainage.  Where  the  edema  is  marked,  the  fluid  may  be  safely  re¬ 
stricted  for  a  few  days  to  1%  pints,  this  consisting  of  equal  parts  of  cream 
and  milk.  This  also  supplies  the  patient  with  a  low  sodium  chlorid  diet. 
Good  results  may  often  be  obtained  by  the  Karell  cure,  which  consists  in  a 
marked  restriction  of  both  salt  and  liquids.  Eor  several  days  the  patient 
receives  200  c.c.  of  milk  at  8  A.M.,  12  noon,  4  and  8  P.M.,  nothing  else. 
After  three  or  four  days  dry  foods  without  salt  may  be  added,  but  the 
liquids  for  a  period  of  three  to  four  weeks  are  restricted  to  800  c.c.  daily. 
Often  during  the  first  few  days  of  the  cure  large  amounts  of  sodium  chlorid 
are  eliminated  and  the  beneficial  results  are  due  to  the  low  salt  and  fluid 
ingestion.  The  subject  of  catharsis  and  sweating  has  already  been  con¬ 
sidered.  The  alkaline  diuretics,  caffein  preparations,  or  digitalis  may  be 
tried,  but  should  be  discontinued  in  case  they  fail  to  increase  the  urinary 
output.  When  fluid  accumulates  in  considerable  quantities  in  the  body 
cavities,  it  should  be  withdrawn.  When  other  measures  have  failed, 
incisions  in  the  limbs  or  Southey’s  tubes  may  give  great  relief. 

Anuresis. — Anuria  is  usually  associated  with  edema.  The  kidney  has 
temporarily  become  completely  impermeable  to  water.  Increasing  the 
fluids  rarely  excites  diuresis.  Efforts  must  be  made  to  increase  elimina¬ 
tion  through  other  channels,  until  the  kidney  function  is  regained.  Ca¬ 
tharsis  and  sweating,  combined  with  low  protein  diet  and  reduction  of 
fluids,  offer  the  best  hope  of  relief.  Severe  anuresis  is  of  short  duration, 
the  patient  either  dying  or  the  urinary  output  increasing  within  a  few 
days.  Cream,  cereals,  bread,  jellies,  cooked  fruits  and  other  carbohy¬ 
drates  should  constitute  the  diet.  On  account  of  the  short  duration  of 
the  anuresis,  extreme  restriction  in  diet  may  be  resorted  to. 

Uremia. — The  probability  of  uremia  must  be  considered  in  every  case 
of  acute  nephritis,  and  for  this  reason  prophylactic  measures  should  be 
instituted  from  the  onset  of  the  trouble.  These  measures  have  already 
been  considered,  for  instance,  low  protein  diet  and  good  elimination 
through  skin  and  bowel.  When  uremia  has  actually  developed,  these 
measures  must  be  pushed  to  the  limit.  When  the  edema  is  marked,  aspira¬ 
tion  of  the  body  cavities  and  drainage  of  the  legs  are  indicated.  By  these 
measures  considerable  quantities  of  more  or  less  toxic  material  are  re¬ 
moved.  Removal  of  fluid  in  this  manner  is  to  be  preferred  to  bleeding, 
as  such  fluid  contains  practically  the  same  amount  of  toxic  material  as  the 
blood.  Transfusion  with  normal  salt  is  contra-indicated  in  uremia  with 
edema.  The  kidney  is  impermeable  to  water  and  transfusion  merely  in¬ 
creases  the  dropsy.  When  uremia  develops  without  edema  transfusion 
may  be  of  value.  The  normal  salt  may  be  introduced  intravenously  (1 
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quart)  or  subcutaneously  in  the  same  amount.  If  marked  diuresis  follows, 
die  transfusion  may  be  repeated  every  four  hours  until  the  intoxication  is 
alleviated.  When  diuresis  does  not  follow,  it  is  inadvisable  to  repeat  the 
transfusion.  The  introduction  of  normal  salt  per  rectum  by  the  drop 
method  may  be  resorted  to,  only,  however,  in  patients  free  from  edema. 
As  a  rule,  however,  patients  with  uremia  from  acute  nephritis  have  marked 
edema. 

Dyspnea. — Dyspnea  may  be  a  very  distressing  symptom  in  acute  ne¬ 
phritis.  It  is,  however,  much  less  frequent  than  in  the  terminal  stages 
of  the  chronic  interstitial  type.  It  is  most  frequently  of  cardiac  origin, 
although  increased  carbon  dioxid  tension  due  to  the  acidosis  probably  also 
plays  a  role,  so  the  free  use  of  alkalis  as  bicarbonate  of  soda  may  be  of 
value.  Digitalis  may  be  tried.  Withdrawal  of  fluid  from  the  body  cavities 
is  often  beneficial.  Not  infrequently  a  good  sweat  in  the  evening  may 
give  sufficient  relief  to  enable  the  patient  to  obtain  a  night’s  sleep.  When 
the  dyspnea  interferes  with  sleep,  nc  drug  gives  as  much  relief  as  some 
form  of  opium.  Although  it  constipates  and  lessens  the  secretion 
from  the  skin,  it  is  nevertheless  the  safest  remedy  we  can  employ  to 
induce  sleep.  With  moderate  doses,  the  secretion  from  the  kidney  is  not 
affected. 

Itching. — For  the  itching  of  the  skin,  so  common  in  uremia,  alkaline 
baths  often  give  relief.  We  must  be  careful  to  avoid  local  applications 
that  might  irritate  the  kidney. 

Backache. — Backache,  which  is  quite  common  in  acute  nephritis,  is 
often  relieved  by  local  heat — a  hot-water  bag,  or,  still  better,  an  electric 
pad.  Vigorous  massage  of  the  lumbar  region  may  give  considerable  relief. 
Simple  plasters  at  times  are  beneficial,  probably  largely  due  to  retaining 
the  heat. 

Edema  of  the  Glottis. — This  condition  may  be  treated  by  scarification 
of  the  edematous  area,  and  in  severe  cases  tracheotomy  may  be  necessary. 
Local  cold  to  the  neck  may  be  safely  tried.  For  the  pulmonary  edema  mor- 
phin  is  the  most  satisfactory  remedy.  When  the  patient  is  not  very  ane¬ 
mic,  and  the  blood-pressure  high,  withdrawal  of  a  pint  of  blood  may  be 
beneficial. 

Headache. — Local  heat  or  cold  may  be  used  for  the  relief  of  headache. 
In  case  the  heart  action  is  good,  some  of  the  coal-tar  products  may  be  used. 
Headaches  are  usually  symptoms  of  intoxication,  and  increased  elimina¬ 
tion  is  indicated. 

Anemia. — For  the  anemia  some  simple  form  of  iron,  as  the  Blaud’s 
pill,  is  satisfactory. 

Gastric  Disturbances. — These  are  uremic  in  origin,  and  local  meas¬ 
ures  rarely  give  relief,  although  persistent  lavage  often  is  temporarily 
beneficial.  Gastric  sedatives  are  of  little  value.  When  nausea  appears  all 
drugs  which  might  act  as  gastric  irritants  should  be  discontinued. 
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Hemorrhagic  Nephritis. — Hemorrhagic  nephritis  does  not  require  any 
special  treatment.  Ergot,  suprenal  extracts,  and  the  various  styptics  do 
no  good,  and  may  derange  the  gastro-intestinal  tract.  Calcium  lactate,  gr. 
15  (1  gm.),  three  times  daily,  may  be  used  if  the  blood  coagulability  is 
lessened. 

Summary. — In  acute  nephritis  the  patient  should  be  placed  upon  a 
low  protein  diet,  not  to  exceed  50  gm.  daily.  This  amount  is  contained  in 
1%  quarts  of  milk.  To  increase  the  food  value  of  the  diet  carbohydrates 
may  be  safely  given.  Cream  is  also  valuable.  When  edema  is  present  salt 
and  fluids  should  be  restricted.  Good  elimination  through  the  skin  and 
bowel  is  most  important.  Diuretics  may  be  tried,  but  usually  fail  to  act. 
Edema  may  be  relieved  by  aspiration  of  the  body  cavities,  or  drainage  from 
the  legs  by  incision.  When  uremia  is  impending,  elimination  through 
skin  and  bowel  should  be  augmented,  and  the  protein  content  of  the  diet 
further  restricted,  by  placing  the  patient  upon  1  pint  of  cream  daily, 
combined  with  simple  carbohydrates. 

Chronic  Parenchymatous  Nephritis 

An  acute  nephritis  may  pass  into  a  chronic  form.  More  frequently, 
however,  chronic  parenchymatous  nephritis  begins  as  such.  All  of  the 
etiological  factors  responsible  for  acute  nephritis  may  also  give  rise  to  the 
chronic  form.  The  more  important  of  these  are  acute  or  chronic  infec¬ 
tions,  lead,  mercury,  alcohol,  chronic  constipation,  certain  metabolic  dis¬ 
eases,  as  gout  and  diabetes  mellitus.  The  disease  is  more  prevalent  in 
cold  or  rather  changeable  climates,  and  chilling,  no  doubt,  plays  a  role. 
The  treatment  of  complications,  as  edema  and  uremia,  has  already  been 
considered  in  the  treatment  of  acute  nephritis.  The  principles  of  treat¬ 
ment  throughout  are  the  same  as  those  employed  in  the  acute  forms.  The 
main  differences  are  that  here  we  are  dealing  with  a  chronic  disease  and 
the  patient’s  method  of  living,  as  regards  exercise  and  diet,  must  be  so 
arranged  as  to  be  consistent  with  years  of  life.  It  is  a  disease  character¬ 
ized  by  repeated  acute  exacerbations,  each  of  which  leaves  the  kidney  more 
impaired.  During  these  attacks  the  treatment  is  the  same  as  outlined  in 
acute  nephritis.  Excessive  muscular  exertion,  acute  infections,  chilling, 
errors  in  diet  and  intestinal  intoxication  are  most  frequently  responsible 
for  the  acute  exacerbations.  Drugs  that  might  irritate  the  kidney  must  be 
avoided.  The  degree  of  rest  desired  will  depend  upon  the  intensity  of  the 
process.  Patients  with  slight  uremic  symptoms  or  marked  edema  belong  in 
bed,  or  at  least  at  rest.  Patients  with  no  evidence  of  the  trouble,  except 
the  urinary  findings,  should  be  advised  to  avoid  excessive  muscular  exer¬ 
tion  and  exposure  to  wet  cold.  It  is  advisable  in  even  the  very  mild  types 
to  select  a  climate  where  the  winters  are  mild.  California  is  a  very  good 
all-year  climate. 


560 


NEPHRITIS 


Elimination. — Good  elimination  through  skin  and  bowel  is  important. 
Even  the  mild  cases  should  take  a  daily  warm  bath.  The  degree  of 
catharsis  required  depends  upon  the  intensity  of  the  process. 

Diuretics. — Diuretics  are  more  apt  to  be  effectual  here  than  in  acute 
nephritis.  When  the  edema  is  marked,  caffein  preparations  or  digitalis 
may  be  used.  In  the  milder  forms  an  alkaline  diuretic,  as  liquor  fend  et 
ammonii  acetatis,  5iv  (16  c.c.),  three  times  daily,  possesses  the  additional 
advantage  of  supplying  iron.  As  all  the  severe  cases  are  decidedly  anemic, 
iron  in  some  form  may  be  helpful. 

Diet. — Diet  is  one  of  the  essential  parts  of  the  treatment.  The  diet 
should  be  free  of  substances  that  might  irritate  the  kidney,  contain  merely 
enough  protein  to  supply  the  body  needs,  and  possess  the  proper  caloric 
value.  The  sharp  vegetables,  alcoholics,  condiments,  and  meat  soups  con¬ 
taining  considerable  meat  extractives,  should  be  avoided.  The  amount  of 
protein  ingested  is  dependent  partly  upon  the  severity  of  the  attack.  The 
average  patient  can  get  along  comfortably  for  an  indefinite  period  of  60 
gm.  of  protein  daily. 

Restriction  of  Fluids. — The  restriction  of  fluids  as  recommended  by 
von  Noorden  in  certain  cases  of  nephritis  has  been  too  generally  applied. 
It  is  necessary  to  determine  in  every  instance  the  permeability  of  the 
kidney  to  water.  If  this  is  good,  then  the  patient  should  receive  sufficient 
fluids  to  bring  the  output  of  the  urine  up  to  l1/^  quarts  in  the  twenty-four 
hours.  In  addition,  once  or  twice  a  week,  the  patient  may  receive  a  flush¬ 
ing-out.  day  when  he  receives  fluids  sufficient  to  yield  2  quarts  or  more 
of  urine  daily.  This  assures  good  elimination  of  nitrogenous  waste. 
When  the  kidney  is  impermeable  to  water,  as  shown  by  the  presence  of 
marked  edema,  excessive  water  drinking  only  does  harm.  In  these  cases 
the  bowel  and  skin  must  temporarily  act  vicariously  for  the  kidney,  as  we 
cannot  hope  to  eliminate  the  requisite  amount  of  urinary  waste  through 
the  natural  channel. 

Sodium  Chlorid. — Comparatively  simple  rules  can  be  established  in 
regard  to  the  use  of  table  salt.  Every  healthy  individual  consumes  many 
times  the  amount  of  sodium  chlorid  demanded  by  the  body.  This  excess  is 
eliminated  largely  through  the  kidney.  In  many  cases  of  chronic  paren¬ 
chymatous  nephritis  the  kidney  is  impermeable  to  salt.  When  taken  in 
excess  of  the  daily  requirement  it  remains  in  the  body  and  retains  with  it 
sufficient  water  to  maintain  the  proper  molecular  concentration.  This  is 
the  basis  of  Widal’s  theory  of  edema.  It  is  advisable  in  every  case  of 
nephritis  with  edema  to  reduce  the  sodium  chlorid  to  about  2  gm.  daily. 
This  is  about  the  amount  contained  in  1  quart  of  milk.  No  salt  should 
be  added  to  any  of  the  foods,  except  the  small  amount  used  in  bread.  Clear 
soup,  which  contains  much  salt,  should  be  avoided.  With  every  precaution 
to  restrict  salt,  there  is  no  danger  of  giving  the  patient  an  insufficient 
amount.  Some  advise  carrying  the  restriction  to  the  point  of  using  un- 
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salted  butter.  As  the  use  of  excessive  amounts  of  salt  is  a  habit,  the  pa¬ 
tient  soon  becomes  accustomed  to  the  lessened  quantity. 

Tea,  Coffee ,  Tobacco. — There  is  no  objection,  as  far  as  the  kidney 
condition  is  concerned,  for  the  patient  to  use  moderate  amounts  of  tea  or 
coffee.  When  insomnia  exists  the  use  of  coffee  should  be  restricted. 
Taken  to  excess,  coffee  acts  as  a  cardiac  irritant.  Moderate  smoking  prob¬ 
ably  does  little,  if  any,  harm,  as,  with  tea  and  coffee,  it  is  the  excessive 
use  that  is  injurious.  To  deprive  the  patient  with  chronic  parenchyma¬ 
tous  nephritis  of  a  cigar  after  each  meal  is,  with  our  present  knowledge 
of  the  action  of  tobacco,  unwarranted. 

Where  we  have  a  mixed  form  of  nephritis,  or  when  a  chronic  paren¬ 
chymatous  nephritis  passes  into  a  secondarily  contracted  kidney,  the 
blood-pressure  may  be  increased,  and  it  becomes  necessary  to  consider  the 
proper  treatment  of  the  symptoms.  This  will  be  considered  under  the 
treatment  of  chronic  interstitial  nephritis. 

Summary.— The  treatment  of  chronic  parenchymatous  nephritis  is 
in  general  the  same  as  the  treatment  of  acute  nephritis.  The  chief  point 
of  difference  is  in  the  diet,  as  we  are  dealing  with  a  chronic  process  and 
extreme  restriction  of  protein  is  not  feasible.  Foods  or  drinks  known  to 
be  renal  irritants  should  be  avoided.  Carbohydrates  and  fats  may  be  taken 
freely;  the  proteins  can  be  safely  restricted  to  60  gm.  daily.  It  is  probably 
a  matter  of  little  importance  in  what  form  the  protein  is  taken,  whether 
in  milk,  meat,  or  eggs.  In  the  presence  of  edema  water  drinking  should 
be  restricted.  The  salt  should  be  restricted  to  that  naturally  present  in 
the  food.  Edema  is  to  be  treated  by  restriction  of  fluids  and  salt,  ca¬ 
tharsis,  sweats,  diuretics,  withdrawal  of  fluid  from  the  body  cavities,  and, 
if  necessary,  incisions  in  the  legs.  Uremia  is  to  be  treated  by  good  elimi¬ 
nation  and  restriction  of  protein. 

Chronic  Interstitial  Nephritis 

The  treatment  of  chronic  interstitial  nephritis  is  the  same  whether 
it  be  of  the  primary  or  secondary  type.  The  only  essential  difference  in 
the  treatment  and  that  of  chronic  parenchymatous  nephritis  is  in  the 
management  of  the  high  blood-pressure.  Edema,  when  of  renal  origin, 
and  uremic  symptoms  are  treated  in  the  same  manner  in  all  forms  of 
nephritis.  Erobahly  every  patient  with  chronic  interstitial  nephritis  and 
compensated  heart  has  an  increased  blood-pressure.  As  a  rule,  it  is  far 
above  normal,  not  infrequently  reaching  220  mm.  of  mercury.  This 
throws  an  enormously  increased  amount  of  work  upon  the  heart,  which, 
sooner  or  later,  may  succumb  to  the  strain.  The  main  object  of  the  treat¬ 
ment  is,  therefore,  to  lower  blood-pressure  and  protect  the  heart.  This 
increased  blood-pressure  frequently  results  in  rupture  of  a  blood  vessel 
with  fatal  or  serious  hemorrhage.  When  a  patient  dies  from  the  direct 
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effects  of  a  chronic  interstitial  nephritis,  it  is  usually  due  to  hemorrhage 
or  cardiac  incompensation.  The  treatment  of  the  terminal  stages  of  this 
form  of  nephritis  is  usually  directed  toward  resting  a  broken  compensa¬ 
tion.  Edema,  when  present,  is,  as  a  rule,  of  cardiac  origin. 

The  theories  regarding  the  cause  of  the  hypertension  have  already  been 
discussed.  There  is  an  increasing  minority  who  look  upon  the  hyper¬ 
tension  as  an  effort  toward  physiological  cure.  With  the  impaired  ability 
of  the  kidney  to  eliminate  solids,  the  heightened  blood-pressure  causes 
increased  blood  flow  through  the  kidney,  increased  elimination  of  water 
and  conjointly  of  solids.  The  kidney  has  apparently  lost  its  power  to 
secrete  a  concentrated  urine.  The  treatment  should,  therefore,  be  directed 
to  the  underlying  cause,  rather  than  directly  at  the  hypertension.  With 
our  present  knowledge,  deficient  elimination  through  the  kidney  is  the 
apparent  cause  of  the  hypertension.  Restriction  of  food  excreted  by  the 
kidney  and  increased  elimination  through  the  skin  and  bowel  is  a  more 
rational  therapy  than  the  use  of  vasodilator  drugs. 

Diet. — The  protein  diet  should  be  restricted,  as  in  the  parenchymatous 
form,  to  60  or  70  gm.  daily.  Where  facilities  are  available  for  determining 
the  blood  urea,  more  or  less  than  this  amount  may  he  given  depending 
upon  the  absence  or  presence  of  urea  retention.  Nitrogen  retention  is  far 
from  constantly  present  in  this  form  of  nephritis. 

The  patient  may  partake  freely  of  the  green  and  root  vegetables, 
cereals,  fruits,  etc.  The  only  restriction  necessary,  as  far  as  the  kidney 
is  concerned,  is  in  the  amount  of  protein. 

It  is  quite  important  that  the  patient  does  not  become  obese.  With 
the  heart  already  overworked,  a  gain  in  weight  is  an  added  burden.  To 
avoid  increased  weight,  the  sugars  and  fats  may  be  restricted.  On  ac¬ 
count  of  the  danger  of  overtaxing  the  heart,  severe  physical  exercise  must 
be  avoided,  and  the  patient  should  depend  mainly  upon  the  diet  for  main¬ 
taining  the  proper  weight.  Restriction  of  fluids  has  been  recommended  by 
von  Noorden,  not  on  account  of  the  fear  of  increasing  edema,  as  these 
patients  have  good  elimination  of  water,  but  because  he  believed  excessive 
fluids  increased  the  work  of  the  heart.  It  is,  however,  impossible  to  raise 
the  blood-pressure  by  the  drinking  of  fluids  to  the  point  of  satisfying  thirst. 
Excessive  reduction  of  fluid  interferes  with  the  proper  elimination  through 
the  kidney.  Probably  the  safest  rule  to  follow  is  to  gratify  fully  the  pa¬ 
tient’s  natural  desire  for  water.  When  confined  to  water  or  milk,  the 
patient  will  rarely  take  an  excessive  amount  of  fluids,  unless  urged  to  do 
so  by  his  physician.  Alcohol,  if  ,  taken,  should  be  limited  to  very  small 
amounts.  This  may  be  permitted  in  elderly  patients  who  have  been  accus¬ 
tomed  to  using  it,  and  where  its  complete  withdrawal  may  not  be  well 
borne. 

Salt  Restriction. — This  is  less  essential  in  the  interstitial  type  of 
nephritis  than  in  the  other  forms,  as  renal  edema  is  rarely  marked.  An 
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excessive  use  of  salt  causes  great  thirst;  its  use  may  be  objected  to  on 
this  score.  The  ordinary  foods  supply  sufficient  salt,  and  it  is  unnecessary 
to  add  more.  The  average  patient  will  soon  become  accustomed  to  taking 
his  food  with  the  addition,  at  most,  of  very  small  amounts  of  salt. 

Hypertension. — Hypertension  may  be  treated  by  increased  elimina¬ 
tion  and  by  vasodilator  drugs.  The  former  method  is  the  more  rational. 
Vasodilators  are  used  less  and  less  frequently.  The  author  has  used  them 
very  infrequently  in  recent  years,  except  in  angina  pectoris.  Free  ca¬ 
tharsis  and  especially  sweating,  like  all  other  methods,  are  transitory. 
When  continued  daily  for  two  or  three  weeks,  the  pressure  throughout  the 
entire  twenty-four  hours  is  much  reduced,  only  gradually  returning  to  the 
previous  level  after  the  sweats  have  been  entirely  discontinued.  By  re¬ 
peating  such  a  course  of  sweats  every  three  or  four  months,  the  patient 
may  be  more  comfortable  and  his  headaches  and  dyspnea  less  annoying. 
The  sweating  may  be  induced  by  hot  wet  blankets,  hot  bricks,  or  hot  air 
in  a  special  oven  or  cabinet.  The  duration  of  the  sweat  varies  with  be¬ 
havior  of  the  patient.  When  the  respiration  and  pulse  are  good  twenty 
minutes  is  a  fair  average.  When  possible,  the  sweat  should  be  taken  with 
the  patient  in  the  horizontal  posture,  as  dizziness  and  faintness  are  less 
likely  to  occur.  A  drink  of  hot  lemonade  just  before  entering  the  bath 
often  facilitates  sweating.  If  the  patient  feels  faint,  or  the  pulse  is  dis¬ 
turbed,  the  sweat  should  be  stopped.  Discomfort  of  this  sort,  is  most  apt 
to  occur  during  the  period  of  hyperemia  of  the  skin,  before  perspiration 
has  begun.  The  first  few  sweats  are  not  as  well  borne  as  later  ones, 
and  it  is  advisable  to  use  a  lower  degree  of  heat,  and  shorten  the  duration 
in  the  beginning.  When  possible,  the  patient  should  be  kept  at  rest  in 
bed  during  the  two  or  three  weeks  he  is  taking  his  sweats.  It  has  been 
my  practice,  when  possible,  to  send  the  patient  to  the  hospital  during 
this  period.  When  he  has  received  daily  sweats  for  ten  days,  the  pres¬ 
sure  is  sufficiently  lowered  so  that,  during  the  remainder  of  the  stay, 
sweats  every  second  day  are  sufficient.  During  the  intervals  between  these 
periodical  sweats  the  patient  may  take  one  or  two  sweats  per  week  at  his 
home.  Some  patients,  and  this  is  especially  true  of  those  with  extremely 
high  blood-pressure,'  are  very  little  affected  by  the  sweat. 

Attention  should  be  called  to  the  dangers  of  sweating.  Some  patients 
do  not  tolerate  sweats.  After  a  few  days  they  complain  of  faintness, 
palpitation,  and  weakness.  Under  these  circumstances  the  treatments 
should  be  given  less  frequently,  the  duration  lessened,  and,  if  these  symp¬ 
toms  persist,  entirely  discontinued.  At  times  the  marked  reduction  of 
pressure  following  a  sweat  may  cause  alarming  symptoms.  After  a  sweat 
the  patient  should  never  be  plunged  in  cold  water.  Such  a  precaution 
may  seem  unnecessary,  yet  it  is  a  practice  in  some  institutions  after 
sweating  a  patient  to  turn  on  the  cold  spray. 

In  addition  to  the  sweats,  the  skin  should  be  kept  active  at  all  times. 
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Warm  underclothing  and  careful  protection  from  cold  should  he  provided. 
In  winter,  when  possible,  these  patients  should  seek  a  warm  climate,  as 
their  dyspnea  and  other  cardiac  disturbances  are  more  troublesome  in 
cold  weather.  As  a  substitute  for  the  sweat,  the  patient  may  go  to  springs 
where  he  can  taken  warm  baths.  These  are  beneficial,  and  in  addition  the 
patient  is  improved  by  the  psychic  influence  of  the  cure. 

Venesection. — This  method  is  in  common  use  for  the  reduction  of 
high  blood-pressure.  The  actual  lowering  of  pressure  following  its  use 
is  slight,  not  greater  than  following  a  sweat.  It  is  also  transitory  in  char¬ 
acter  as  within  three  or  four  hours  the  pressure  returns  to  the  previous 
level ;  nevertheless  many  patients  report  rather  prolonged  increased  com¬ 
fort  after  bleeding.5  When  taking  blood-pressure  before  and  after  bleed¬ 
ing  it  is  well  to  bear  in  mind  that  the  excitement  due  to  the  prospective 
bleeding  is  sufficient  to  raise  the  pressure  considerably  above  the  normal, 
and  when  compared  with  the  pressure  after  bleeding  may  give  misleading 
information.  In  5  patients  with  marked  hypertension  the  blood-pressure 
was  taken  before  and  after  bleeding,  care  being  taken  to  avoid  the  psychic 
element.  From  450  to  600  c.c.  were  withdrawn.  The  maximum  reduc¬ 
tion  in  pressure  was  15  mm.  One  failed  to  show  any  lowering.  Where 
there  is  threatened  or  fully  developed  uremia,  or  apoplexy,  bleeding  is 
indicated,  provided  the  patient  is  not  already  anemic.  Free  catharsis  and 
good  elimination  through  the  skin  is  an  excellent  substitute  for  venesec¬ 
tion,  and  is  less  of  a  tax  on  the  patient. 

Vasodilators. — Vasodilators  are  purely  palliative.  Some  observers 
have  reported  permanent  lowering  of  the  blood-pressure  after  their  con¬ 
tinued  use.  When  this  occurs,  it  is  probably  entirely  independent  of  the 
drug,  as  remarkable  daily  variation  in  pressure  may  be  noted  in  untreated 
cases.  At  times,  for  a  period  of  several  weeks  and  without  apparent  cause, 
the  pressure  may  average  much  lower  than  the  normal  for  that  individual. 
Probably  invariably  when  a  patient  has  hypertension  from  chronic  inter¬ 
stitial  nephritis,  it  is  permament.  It  may  at  most  only  be  temporarily 
modified. 

Dyspnea. — On  account  of  the  increased  work  thrown  upon  the  heart 
by  the  high  blood-pressure  the  patient  should  carefully'  avoid  overexertion. 
He  may  be  wisely  advised  to  avoid  exercise  that  makes  him  dyspneic, 
as  rapid  walking,  stair  climbing  or  hill  climbing,  walking  against  a 
strong  wind,  or  taking  much  exercise  in  the  open  air  in  extremely  cold 
weather.  Systematic  walking  with  frequent  rests,  on  the  other  hand, 
may  be  beneficial  by  keeping  the  heart  muscle  in  better  condition.  When, 
in  spite  of  quiet  on  the  part  of  the  patient,  dyspnea  persists,  digitalis 


6  The  relief  following  bleeding,  especially  in  patients  with  disagreeable  head  sensa¬ 
tions,  has  never  been  satisfactorily  explained.  It  is  certainly  not  due  to  the  decreased 
blood-pressure,  as  it  may  last  for  weeks  and  may  occur  where  there  is  no  reduction 
in  pressure.  Bleeding  is  not  practiced  freely  enough  in  these  patients. — Editor. 
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may  bo  given.  With  cardiac  incompensation  pending,  digitalis  may  be 
of  value,  notwithstanding  the  high  pressure.  The  tincture  may  be  used 
beginning  with  10  minims  (0.7  c.c.)  three  times  daily,  watching  carefully 
for  evidence  of  intoxication,  as  slowing  or  irregularity  of  the  pulse.  If 
no  results  are  obtained,  the  dose  should  be  increased  to  the  point  where 
a  physiological  effect  is  secured  or  evidence  of  intoxication  develops.  The 
development  of  marked  cardiac  dyspnea  in  a  patient  with  hypertension 
is  an  ominous  sign,  and  usually  marks  the  beginning  of  the  end.  Rarely 
under  these  conditions  can  the  compensation  be  completely  restored.  To 
relieve  the  heart  of  part  of  its  burden,  sodium  nitrite,  2  gr.  (0.12  gm.), 
three  times  daily,  may  be  tried  but  rarely  is  beneficial.  Free  catharsis 
and  sweats  often  give  considerable  relief.  For  the  very  trying  nocturnal 
dyspnea,  from  which  these  patients  suffer,  next  to  rest  opium  is  the  most 
satisfactory  remedy — the  powdered  extract  in  y2  to  %  gr.  (0.03  to  0.045 
gm. )  doses  at  bedtime — and  usually  finally  the  use  of  hypodermics  of 
morphia.  Under  these  conditions  the  ordinary  hypnotics,  as  bromids, 
chloral,  sulphonal,  trional,  and  veronal,  as  a  rule,  by  depressing  the  cir¬ 
culation,  do  more  harm  than  good.  The  danger  of  morphinism  must  be 
considered,  but,  as  severe  nocturnal  dyspnea  is  almost  invariably  the 
terminal  stage  of  the  trouble,  the  patient’s  comfort  should  be  the  first  con¬ 
sideration.  In  the  earlier  stages  the  Nauheim’  treatment  may  be  bene¬ 
ficial.  Often  associated  with  the  dyspnea  are  attacks  of  acute  pulmonary 
edema.  Hypertension  with  failing  cardiac  strength  is  the  most  frequent 
cause  of  acute  non-inflammatory  pulmonary  edema.  Hypodermics  of 
morphin  are  of  value  in  cutting  short  the  attack.  Vasodilators  are  indi¬ 
cated,  but  rarely  do  any  good.  Atropin,  on  account  of  increasing  the 
blood-pressure,  may  be  harmful.  In  suitable  subjects  venesection  is  indi¬ 
cated,  but  rarely  does  any  good.  As  attacks  of  acute  pulmonary  edema 
are  often  precipitated  by  the  patient  overtaxing  in  undressing  or  exposure 
to  chilling,  as  a  cold  bath,  cold  room,  or  a  cold  bed,  the  proper  measures 
should  be  taken  to  correct  these  conditions. 

Headache. — Headache  is  very  common  in  interstitial  nephritis. 
While  in  some  manner  probably  associated  with  the  high  blood-pressure, 
it  is  seldom  relieved  by  the  vasodilators.  The  coal-tar  products  most  fre¬ 
quently  give  relief.  Phenacetin,  7  gr.  (0.5  gm.) ;  antipyrin,  7  gr.  (0.5 
gm.),  repeated  if  necessary  in  four  hours,  are  reasonably  safe. 

Cerebral  Hemorrhage. — Cerebral  hemorrhage  may  be  best  treated  by 
absolute  rest,  enforced  if  necessary  by  morphin.  There  is  no  value  in 
special  drug  therapy.  The  skin  should  be  properly  cared  for  by  proper 
cleansing  and  rubbing  with  alcohol.  The  bladder  must  be  watched  and 
catheterism  resorted  to  if  necessary.  The  bowels  should  not  be  dis¬ 
turbed  for  at  least  forty-eight  hours  after  the  hemorrhage,  for  fear  of 
exciting  further  bleeding.  Later  it  is  important  to  obtain  good  elimina¬ 
tion  through  the  bowel  and  skin.  After  the  lapse  of  two  weeks  massage 
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and  electricity  tend  to  keep  the  muscles  of  the  paralyzed  extremities  in 
better  condition,  and  facilitate  use  of  the  part.  When  the  patient  re¬ 
covers  sufficiently  to  move  the  part  he  should  be  put  through  daily  exer¬ 
cises  in  order  to  regain  accuracy  of  control  of  his  movements.  For  the 
arm  movements  touching  the  nose  with  the  fingers,  or  touching  a  sus¬ 
pended  object,  piling  up  checkers,  placing  pegs  in  holes  and  numerous 
simple  exercises  of  this  character  are  of  the  greatest  value  in  acquiring 
the  proper  control  of  the  part.  Massage  is  the  most  efficient  measure  to 
prevent  contractures.  A  cerebral  hemorrhage  which  partially  disables  the 
patient  tends,  perhaps  unfortunately,  to  prolong  his  life.  This  enforced 
rest  with  freedom  from  worry  and  responsibility  lowers  blood-pressure  and 
lessens  the  work  of  the  heart,  and  the  patient  becomes  more  comfortable 
than  he  has  been  perhaps  for  years. 

Summary. — -The  chief  dangers  in  chronic  interstitial  nephritis  are 
those  incident  to  the  high  blood-pressure,  for  instance,  cerebral  hemorrhage 
and  cardiac  weakness.  The  amount  of  protein  in  the  diet  should  not 
exceed  the  minimum  body  requirement,  60  to  70  gm.  daily.  It  is  probably 
a  matter  of  little  importance  in  what  particular  form  the  protein  is  taken, 
whether  milk,  meat,  or  eggs.  The  fats  and  carbohydrates  may  he  taken 
freely,  unless  the  patient  tends  to  obesity.  Marked  restriction  of  fluids 
is  inadvisable.  A  sufficient  amount  should  be  taken  to  make  the  daily 
output  of  urine  between  1,500  and  2,000  c.c.  (1%  to  2  quarts).  Marked 
salt  restriction  is  only  necessary  in  the  presence  of  edema.  High  blood- 
pressure  is  best  treated  by  good  elimination  through  the  skin  and  bowel 
and  by  freedom  from  mental  strain.  When  possible,  a  warm  winter 
climate  is  advisable.  When  the  pressure  is  extremely  high  or  cardiac 
failure  impending,  the  vasodilators  may  be  tried.  Of  these  the  sodium 
nitrite  in  2  gr.  doses,  three  or  four  times  a  day,  is  most  satisfactory.  To 
protect  the  heart,  the  amount  of  physical  exertion  should  be  carefully 
regulated.  Stair  or  hill  climbing,  fast  walking,  or  running  should  be 
prohibited.  When  the  cardiac  compensation  is  broken,  in  addition  to  the 
complete  rest,  digitalis  should  be  given  in  the  form  of  a  good  tincture 
beginning  with  doses  of  10  minims  (0.7  c.c.)  three  times  daily.  For  the 
pulmonary  edema,  use  morphin  sulphate  hypodermically,  %  gr.  (0.015 
gm.),  bleeding,  caffein  citrate,  oxygen  inhalations. 

Mercurial  Nephritis  6 

During  the  past  four  or  five  years  there  has  been  a  very  marked 
increase  in  the  frequency  of  bichlorid  poisoning.  This  has  been  largely 
due  to  the  publicity  given  by  the  newspapers  to  cases  of  accidental  poi¬ 
soning.  To  those  with  suicidal  intentions  these  articles  gave  the  neces- 

6  For  a  more  detailed  discussion  see  the  article  on  Bichlorid  Poisoning,  Volume 
III,  page  634. 
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sary  information.  The  ease  with  which  bichlorid  could  he  obtained  also 
furthered  their  object.  Fifty  per  cent  of  the  reported  bichlorid  poison¬ 
ings,  with  suicidal  intent,  in  the  city  of  New  York  during  the  past 
twenty-two  years  have  occurred  during  the  past  three  years. 

Usually  within  four  days  after  the  poison  has  been  taken  the  patient 
develops  marked  symptoms  of  renal  involvement.  Lambert  and  Patterson, 
who  have  reported  a  series  of  cases,  find  that  the  mercury  is  regularly 
found  in  the  stomach  for  several  days  after  it  was  taken.  This  is  not 
due  to  retention  of  the  drug  but  to  secretion  into  the  stomach  in  the  effort 
to  eliminate  it  from  the  body.  For  this  reason  active  treatment  should 
be  continued  for  several  days  or  until  chemical  tests  show  the  absence  of 
bichlorid  in  the  stomach  contents,  feces  and  urine.  The  following  treat¬ 
ment  has  been  outlined  by  Lambert  and  Patterson.  In  early  cases  the 
patients  should  be  given  the  whites  of  several  eggs.  The  stomach  is  then 
washed  out  thoroughly.  The  later  treatment  consists  in  washing  out  the 
stomach  twice  daily  for  one  to  three  weeks  or  until  tests  show  the  absence 
of  bichlorid.  During  the  same  period  of  time  the  colon  is  irrigated  twice 
daily  and  the  patient  receives  during  the  day  8  ounces  of  milk  every  two 
hours  and  every  alternate  hour  8  ounces  of  a  mixture  containing  potassium 
citrate  1  dram ;  sugar  1  dram ;  lactose  %  ounce ;  lemon  juice  1  ounce ; 
water  16  ounces.  Day  and  night  during  this  period  the  patient  is  given 
by  the  drop  method  of  rectal  irrigation  a  solution  containing  1  dram  of 
potassium  acetate  to  the  pint  of  water,  and  it  is  important  that  this  be 
continued  day  and  night  until  on  two  successive  days  the  urine  has  been 
free  from  mercury,  or  in  case  the  test  is  not  made,  for  a  week  in  moderate 
cases  and  two  weeks  or  more  in  severe  poisoning.  Summed  up,  this  treat¬ 
ment  consists  in  thorough  and  continued  emptying  of  the  intestinal  tract, 
frequent  washing  of  the  stomach  and  very  free  fluid  intake  to  facilitate 
flushing  out  the  kidneys. 
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AMYLOID  DISEASE  OF  THE  KIDNEY 
Joseph  L.  Mileer 

The  treatment  of  amyloid  disease  of  the  kidney  is  purely  prophylactic 
in  the  treatment  of  diseased  conditions  responsible  for  its  development. 
The  two  most  important  causes  are  chronic  suppurative  processes  and 
tertiary  syphilis.  Tuberculosis,  with  secondary  pyogenic  infection,  is  a 
common  cause.  Rarely  is  tuberculous  infection  alone  responsible  for  its 
development.  Chronic  suppurative  bones  and  joints,  liver  abscess,  and 
empyema  are  common  etiological  factors.  Bull  was  able  to  demonstrate 
amyloid  changes  in  the  kidney  three  weeks  after  the  development  of  an 
acute  liver  abscess.  A  number  of  other  etiological  factors  have  been  held 
responsible  for  the  development  of  amyloid  diseases.  They  occur  so 
infrequently  and  their  actual  relation  to  the  process  is  so  doubtful  that 
they  need  not  be  considered. 

The  best  preventive  measures  are  the  prompt  and  thorough  drainage 
of  pus  collections  and  the  proper  treatment  of  syphilis.  There  is  no 
reason  to  believe  that  the  use  of  nitric  acid,  as  recommended  by  Budd, 
has  any  specific  action.  As  in  many  of  those  cases  there  are  associated 
amyloid  changes  in  the  intestine,  with  consequent  diarrhea,  treatment  by 
diet  and  the  remedies  used  in  diarrhea  are  indicated. 

There  may  be  extensive  amyloid  changes  in  the  kidney  with  negative 
urinary  findings,  and  frequently  the  albumin  and  casts  are  due  to  the 
development  of  a  parenchymatous  nephritis  in  addition  to  the  amyloid. 
Uremia  probably  never  develops  from  a  pure  amyloid  kidney.  Hirose 
in  a  series  of  59  cases  found  that  the  presence  of  amyloid  in  the  kidney 
was  always  associated  with  evident  chronic  nephritis.  In  only  one  of  15 
cases  where  the  blood-pressure  was  taken  was  it  above  normal.  Edema, 
when  present,  is  the  result  of  other  causes — weak  heart,  anemia,  cach¬ 
exia,  or  an  associated  nephritis.  There  is  never  a  high  blood-pressure 
resulting  from  pure  amyloid  degeneration  of  the  kidney.  Hypertension 
is  suggestive  of  an  interstitial  nephritis  in  addition  to  the  amyloid.  As 
there  are  «so  few  renal  symptoms,  the  treatment  should  be  directed  at 
the  primary  disturbance.  The  anemia  should  be  treated  by  diet  and 
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iron.  When  there  is  evidence  of  cardiac  weakness  rest  and  digitalis  are 
indicated. 

Every  patient  with  a  chronic  disease  becomes  more  or  less  neuras¬ 
thenic.  He  develops  a  group  of  symptoms  purely  nervous  in  character. 
In  fact,  in  many  mild  cases  of  chronic  nephritis,  most,  or  all,  of  the  sub¬ 
jective  disturbances  may  be  of  this  character.  It  is  well  to  recognize  the 
real  nature  of  these  symptoms,  and  to  relieve  the  patient  by  the  assur¬ 
ance  that  they  are  not  due  to  his  kidney  condition.  The  importance  of 
psychotherapy  is  well  illustrated  in  those  patients  who  take  up  Christian 
Science.  The  subjective  improvement  is  very  marked;  the  patient  is 
encouraged  and  his  neurotic  symptoms  vanish,  although  the  condition  of 
the  kidney  is  unchanged.1 

The  Kidney  of  Pregnancy. — With  the  more  recent  investigation  of 
the  toxemia  of  pregnancy,  it  has  been  quite  definitely  determined  that  the 
kidney  is  less  responsible  than  was  formerly  claimed.  The  appearance  of 
eclampsia  in  cases  of  vesicular  mole  would  indicate  that  the  fetus  is  not 
essential  to  its  development.  Efforts  to  obtain  a  toxic  substance  from 
the  placenta  have  given  negative  results.  The  toxic  substance,  presum¬ 
ably  a  ferment,  has  an  autolytic  action  on  the  tissues  of  the  body,  more 
especially  the  liver.  In  this  organ  there  is  early  capillary  thrombosis, 
especially  marked  in  the  periphery  of  the  lobule,  with  destruction  of 
the  liver  cells  and  marked  tendency  to  hemorrhage.  All  the  other  organs 
may  be  involved,  usually  to  a  less  degree.  We  are  dealing  here  with  a 
generalized  intoxication.  When  the  kidney  is  markedly  affected  by  this 
toxin,  albumin  and  casts  appear  in  the  urine.  It  is  not  a  localized  process 
in  the  kidney  like  that  present  in  acute  nephritis.  The  eclamptic  seizure, 
while  resembling  uremia,  is  probably  of  entirely  different  origin  and  not 
due  to  disturbed  kidney  function.  Many  cases  of  eclampsia  fail  to  show 
evidence  either  clinically  or  at  autopsy  of  renal  involvement.  In  some 
toxemias  of  pregnancy  there  is  actually  an  acute  nephritis.  In  eclampsia, 
however,  nephritis  is  rare  hut  hypertension  the  rule.  The  early  recogni¬ 
tion  of  the  toxemia  is  very  important.  When  advanced  to  the  point  where 
convulsions  develop  the  results  of  treatment  are  much  less  favorable.  Head¬ 
ache,  restlessness,  disturbance  of  vision,  high  blood-pressure,  or  albumin 
and  casts  in  the  urine  may  be  taken  as  evidence  of  intoxication.  The 
protein  food  should  be  reduced  to  a  minimum,  and  increase  the  elimina¬ 
tion  through  the  kidney,  skin,  and  bowel.  The  diet  should  consist  of  milk 
not  to  exceed  a  quart,  and  cereals,  cooked  fruits  and  other  carbohydrate 
foods.  If  there  is  no  edema  the  kidney  should  be  thoroughly  flushed  by 
free  water  drinking.  When  hypertension  is  present,  venesection  with  with¬ 
drawal  of  a  pint  of  blood  may  be  of  some  value.  Free  sweating  is  indi¬ 
cated,  and  until  the  symptoms  are  alleviated  the  patient  may  take  two  good 
sweats  daily.  The  bowel  elimination  should  be  increased  by  the  use  of 

1  See  article  on  the  Toxemias  of  Pregnancy,  Volume  III,  Chapter  46. 
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saline  cathartics.  When,  in  spite  of  these  measures,  the  intoxication  in¬ 
creases,  the  uterus  should  be  emptied.  Stroganoff  has  employed  the 
following  method  of  treatment  of  eclampsia  with  good  results :  the  patient 
is  isolated  in  a  quiet,  darkened  room.  The  convulsions  are  controlled 
by  the  use  of  morphin  hypodermically  every  two  or  three  hours.  In  addi¬ 
tion  chloral  hydrate,  10  gr.  (0.65  gm.)  in  milk,  every  hour  until  five 
or  six  doses  are  given,  and  if  convulsions  still  tend  to  appear  they  must 
be  controlled  by  chloroform.  The  patient  inhales  oxygen  freely.  Elim¬ 
ination  is  increased  by  free  water  drinking  and  sweating.  As  a  rule, 
within  twenty-four  hours  after  such  treatment  is  begun  labor  sets  in. 
When  the  symptoms  do  not  abate  within  twenty-four  hours,  labor  must 
be  induced,  or  the  uterus  emptied  by  cesarean  section.  Stroganoff  lays 
much  stress  on  keeping  the  patient  quiet,  and  as  free  from  pain  as  possible. 

As  a  rule,  after  delivery  the  hypertension  subsides  and  the  individual 
apparently  returned  to  normal  health.  Not  infrequently,  however,  it  per¬ 
sists.  The  author  has  had  under  observation  for  several  years  a  number 
of  patients  where  the  hypertension  persisted,  all  without  evidence  of 
kidney  involvement  or  retention  of  urea. 
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PYELITIS 

Frank  Sherman  Meara  and  Alfred  Townsend  Osgood 

Since  pyelitis,  pyonephritis,  pyelonephritis,  abscess  of  the  kidney,  peri¬ 
nephritis  are  merely  terms,  designating  the  particular  locality  in  which 
identical  processes  from  identical  causes  are  operative,  all  of  them  sup¬ 
purative  inflammations  of  one  or  the  other  or  a  combination  of  structures 
of  the  kidney,  no  effort  to  consider  them  individually  will  be  made. 

The  one  absolute  necessity  for  the  production  of  a  suppurative  inflam¬ 
mation  of  the  kidneys  is  the  presence  of  pyogenic  organisms.  Unless  the 
numbers  are  very  great  or  the  virulency  of  the  organisms  intense,  other 
contributory  factors  are  demanded  to  occasion  the  attack. 

The  organisms  most  responsible  are  the  Bacillus  coli  communis,  the 
Streptococcus  pyogenes,  and  the  Staphylococcus  pyogenes  aureus,  yet  the 
Staphylococcus  pyogenes  albus,  Streptococcus  mucosus  capsulatus,  pneumo¬ 
coccus,  gonococcus,  Bacillus  typhosus  or  paratyphoid  bacillus,  may  be  the 
cause. 

The  importance  of  bacillus  coli  in  these  infections  is  constantly  more 
keenly  appreciated,  and  this  applies  in  particular  to  young  children  and 
infants.  Colon  cystitis,  pyelitis,  pyelonephritis,  and  general  infection  in 
early  life  form  a  new  chapter  in  medicine.  Females  are  much  more  com¬ 
monly  affected  than  males. 

The  routes  of  invasion  of  pathogenic  organisms  are  four:  (1)  by  the 
blood-stream,  sometimes  called  descending  infection,  the  route  by  which 
most  primary  infections  occur,  and  referred  to  as  hematogenous;  (2) 
through  the  urinary  tract,  ascending  infection,  the  common  route  of  sec¬ 
ondary  infections,  and  sometimes  referred  to  as  urogenous;  (3)  from 
bladder  to  kidney  by  way  of  the  lymphatics  of  the  ureter,  of  the  pelvis 
and  of  the  kidney  substance,  or  (4)  by  direct  transmission  from  the  colon 
to  the  kidney,  by  the  lymphatics. 

Unless  the  virulence  and  numbers  of  the  pathogenic  organisms  are 
great,  one  must  assume,  and,  indeed,  careful  search  is  increasingly  re¬ 
warded  with  the  finding  of,  local  disturbance  in  the  kidney  that  renders 
it  a  locus  resistentise  minoris.  In  hematogenous  infection  no  doubt  the 
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damage  done  the  kidney  by  the  secretion  of  the  toxins  of  disease  has 
lowered  resistance  locally  and  the  onset,  of  pyelonephritis  or  suppurative 
processes  in  the  parenchyma  of  the  kidney  in  convalescence  so  commonly 
observed  favors  this  view. 

It  is  important  from  a  therapeutic  point  of  view  to  consider  the  role 
of  constipation  and  colon  inflammation  in  these  infections,  because  they 
favor  a  passage  of  the  colon  bacilli  into  the  blood  and  lymphatics,  enhance 
the  virulency  of  the  germ,  and,  by  compression  of  the  ureter,  especially 
the  right,  by  the  distended  gut,  bring  about,  a  degree  of  urinary  stasis 
which  contributes  powerfully  to  infection. 

The  hematogenous  infections  are  commonly  bilateral,  but  by  no  means 
always  so,  for  a  lesion  of  some  kind  existing  in  only  one  kidney  may 
determine  infection  there  while  the  sound  kidney  escapes. 

In  ascending  or  urogenous  infection  perhaps  the  most  important  fac¬ 
tors  are  those  that  contribute  to  urinary  stasis  and  abnormal  patency  of 
the  ureteral  orifice,  to  permit  a  back  flow  from  the  bladder.  Bladder 
spasm  may  do  this  and  even  force  the  ureteral  orifice. 

This  interference  to  the  urinary  flow  in  any  part  of  its  course,  local 
lesions,  and  pathogenic  microorganisms  are  the  three  factors  the  thera¬ 
peutist  has  to  keep  in  mind,  with  a  view  to  prevention  or  removal.  Kenal 
calculus,  inducing  damage  to  kidney  substance,  pelvis,  ureter,  or  bladder, 
and  easily  obstructing  the  passages,  is  always  to  be  early  considered ;  hydro¬ 
nephrosis,  tuberculous  kidney,  new  growths,  stricture,  inflammation  or 
blockage  by  calculus  or  tumor,  or  growth  in  pelvis  or  ureter  along  its 
course  or  at  its  orifice,  constipation  as  just  mentioned,  chronic  cystitis, 
“acute  cystitis  with  severe  tenesmus  and  violent  expulsive  efforts” 
(Brewer),  prostatic  enlargement,  strictures  of  the  urethra  are  also  to 
be  considered.  Colon  bacillus  infection  occurs  frequently  during  preg¬ 
nancy,  and  Wildbolz  notes  this  infection  in  newly  married  women  and 
has  termed  it  “defloration  pyelitis.”  The  condition  is  not  uncommon  after 
operative  procedure,  especially  about  the  appendix. 

The  symptomatology  of  pyelonephritis  is  often  so  dominated  by  the 
condition  to  which  it  is  secondary,  as,  for  instance,  by  typhoid,  grip, 
or  pneumonia  in  the  descending  infection  or  by  prostatitis,  cystitis  or 
calculus  in  the  ascending  infection,  that  the  involvement  of  the  kidney 
may  not  be  suspected  unless  the  examination  of  the  urine  has  elicited  atten¬ 
tion;  or,  again,  complications  or  terminal  events,  such  as  uremia  or 
peritonitis  from  rupture,  may  be  attributed  to  contracted  kidney  or  appen¬ 
dicitis  if  the  urinary  examinations  be  neglected. 

The  symptoms  referable  to  the  pyelonephritis  itself  may  be  divided 
into  those  of  local  and  general  significance.  The  general  symptoms  are 
those  of  fever  and  toxemia ;  the  local  those  of  pain  and  urinary  disturb¬ 
ance.  Tenderness  in  the  costovertebral  angle  is  the  most  constant  and 
characteristic  sign.  The  pain  is  often  absent  or  slight,  a  soreness  or  stiff- 
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ness  in  the  lumbar  region,  sometimes  more  marked  and  interpreted  as 
lumbago.  At  times  the  pain  is  felt  in  the  abdomen,  radiating  along  the 
ureter  and  into  the  thigh,  genitals,  and  perineum,  like  the  pain  of  renal 
calculus,  or,  if  on  the  right  side,  may  he  thought  that  of  appendicitis,  hut 
it  should  be  emphasized  that  in  many  cases  there  is  no  tenderness,  no 
pain,  no  urinary  disturbance  subjectively;  general  symptoms,  fever  and 
toxemia  and  purulent  urine  are  the  only  symptoms.  These  patients  are 
often  gravely  ill  and  the  absence  of  local  signs  referable  to  a  kidney  mis¬ 
leads  in  diagnosis.  In  such  cases,  no  indication  as  to  whether  one  or 
both  kidneys  are  involved  may  he  gained  except  through  the  aid  of  special 
examination  with  the  cystoscope  and  catheterism  of  the  ureters.  This 
is  now  commonly  carried  out  when  necessary,  even  in  very  young  chil¬ 
dren,  females  especially.  It  may  be  stated  that  no  diagnosis  of  pyelitis 
is  definite  until  it  has  been  demonstrated  that  pus  is  produced  in  the 
kidney  pelvis.  This  demonstration  is  only  made  by  the  catheterism  of 
that  renal  pelvis.  In  all  cases  of  this  nature  a  very  careful  search  for 
the  bacillus  tuberculosis  should  be  made  and  other  bacteria  should  be 
identified  by  stain  and  culture,  for  it  is  the  type  of  bacterium  which  indi¬ 
cates  the  plan  of  treatment  to  be  pursued.  The  question  always  present 
is  whether  renal  or  ureteral  calculus  complicates  the  situation  or  has 
given  rise  to  the  inflammation  in  the  kidney.  X-ray  examination  is  there- 
fore  imperative. 

The  urinary  disturbance  may  be  expressed  by  polyuria,  frequency 
of  micturition,  or  slight  pain  after  voiding,  while  the  urine  may  attract 
attention  by  its  cloudy  aspect,  or  much  more  rarely  by  the  red  tinge  of  a 
slight  hematuria.  The  examination  determines  the  presence  of  pus  and 
bacteria.  Not  only  should  the  urine  be  examined  in  the  routine  manner, 
but  the  functional  integrity  of  the  kidney  should  be  determined  by  tests 
now  universally  employed ;  namely,  concentration  tests,  the  plithalein 
test  and  estimation  of  retention  of  urea  and  other  metabolites  in  the 
blood. 


TREATMENT 

The  management  and  care  of  a  patient  suffering  from  pyelitis  or 
pyelonephritis  are  modified  by  the  acuteness  or  severity  of  the  process. 
If  the  attack  is  acute  or  the  patient  suffers  from  an  exacerbation  of  the 
process  in  a  chronic  infection,  or,  in  other  words,  if  there  is  a  constitu¬ 
tional  reaction  to  the  local  lesion,  evidence  of  toxemia,  the  patient  should 
be  treated  like  all  cases  of  acute  infection  by  being  put  to  bed  at  rest 
with  the  best  nursing  obtainable.  The  room  chosen  should  be  large,  well 
lighted,  well  ventilated,  free  from  encumbrances  to  gather  and  distribute 
dust,  near  a  bathroom,  and,  if  possible,  leading  from  a  porch  or  veranda. 
The  bedstead  should  be  of  iron  or  brass,  which  can  be  readily  kept  clean, 
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half  or  three-quarters  width  to  facilitate  handling,  with  woven  wire  springs 
and  a  firm  mattress.  The  bed  should  be  neatly  made,  with  the  minimum 
of  clothes  for  the  comfort  of  the  patient.  Rest  is  one  of  the  most  important 
factors  in  the  treatment,  and  too  often  taken  as  a  mere  phrase.  It  econo¬ 
mizes  the  patient’s  strength,  facilitates  repair  of  tissues,  lessens  the  energy 
demands  to  be  supplied  by  food,  and  should  demand  the  same  careful 
attention  to  detail  in  its  attainment  that  is  given  to  diet  and  drugs.  Rest 
requires  a  well-made  bed,  a  proper  toilet,  a  quiet  environment,  a  rigid 
exclusion  of  all  causes  for  worry,  anxiety,  and  useless  conversation.1 

A  daily  sponge  bath  for  cleanliness,  more  frequent  sponges  for  fever, 
care  of  the  mouth,  attention  to  the  bowels,  fresh  air  in  the  room,  or  removal 
of  the  bed  to  the  outside  air  of  the  veranda  as  much  as  possible  in  the 
twenty-four  hours  are  all-important  items  in  the  treatment.  When  patients 
are  free  from  fever  they  are  better  out  of  bed,  the  amount  of  exercise  and 
work  allowed  them  to  depend  on  their  reaction  to  the  same  in  terms  of 
well-being  and  weight.  I  am  firmly  convinced  that  for  these  patients 
nothing  is  of  greater  value  than  fresh  air,  and  I  warmly  advocate  the 
practice  of  sleeping  in  the  open  air  at  all  times  of  the  year,  even  in  the 
northern  climates ;  of  course,  with  due  precaution  to  the  means  of  protec¬ 
tion  while  in  the  open. 

These  patients  may  take  warm  baths  for  purposes  of  cleanliness  and 
a  short,  sharp  shower  bath  afterward  if  the  reaction  is  prompt  and  satis¬ 
factory.  Sea  bathing  introduces  the  risk  of  too  long  exposure,  chilling  of 
the  damp  clothes  on  coming  out,  and  possibly  of  undue  fatigue,  indeed, 
offers  too  many  risks  of  lighting  up  a  smoldering  process. 

Diet. — In  acute  cases  the  diet  should  be  bland  and  non-irritating,  but 
should  be  sufficient.  Certain  fundamental  principles  must  be  kept  in 
mind  in  this  condition,  as  in  all  acute  infectious  diseases,  namely,  that 
the  food  demands  of  a  febrile  patient  at  rest  are  not  only  as  great  as  that 
of  a  well  man  at  rest  but  more  in  many  instances,  for  pyrexia  above 
102°  F.  will  ordinarily  increase  the  caloric  output  some  25  per  cent, 
while  the  so-called  toxic  effect  on  tissue  induces  even  greater  katabolic 
processes.  One  may  take  40  calories  per  kilo  of  body  weight  as  a  fair 
working  estimate.  This  would  require  about  2,800  calories  for  a  man  of 
average  weight  of  70  kilos,  or  154  pounds  ;  or,  more  roughly,  the  figure 
3,000  may  be  aimed  at  for  the  average  man.  This  food  should  contain 
the  lower  limit  of  protein  need,  which  may  be  taken  at  70  to  80  grams, 
and  the  protein,  it  must  be  remembered,  is  the  only  food  with  which  the 
kidney  is  concerned  as  an  eliminative  organ,  if  we  exclude  water  of  com¬ 
bustion  and  salts. 

Milk  has  been  shown  by  practical  experience,  and  approved  by  theo¬ 
retical  considerations,  as  the  best  food  for  the  basis  of  the  dietary.  If 

1 1  have  a  distinct  impression  that  some  of  these  patients  do  better  in  a  Gatch  bed 
in  a  semisitting  posture. — Editor. 
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milk,  however,  is  used  exclusively,  one  of  two  things  happens :  too  much 
protein  is  ingested  to  obtain  enough  calories  to  meet  energy  requirements ; 
or,  if  the  protein  is  kept  within  proper  limits,  the  patient  is  underfed; 
for  1  quart  of  milk  contains  640  calories  (700  calories  to  the  liter) 
and  35  gm.  of  protein.  Between  4  and  5  quarts  would  he  required 
for  the  3,000  calories  and  that  would  furnish  between  140  and  175  grams 
of  protein.  To  obviate  this  difficulty  2  quarts  of  milk,  furnishing  1,280 
calories  and  70  gm.  of  protein,  may  he  used,  fortified  with  milk  sugar; 
while  toast,  cereals  with  sugar  and  cream,  make  up  the  balance.  An 
ordinary  slice  of  bread  (iy2  oz.)  furnishes  100  calories;  a  pat  of  butter 
(0.4  oz.)  100;  a  dish  of  cereal  100;  2  ounces  of  cream  100;  every  ounce 
of  sugar  120.  If  an  ounce  of  milk  sugar  were  added  to  each  glass  of  milk 
in  the  2  quarts  nearly  1,000  calories  would  thus  be  added.  Other  forms 
of  milk,  such  as  buttermilk,  or  acidified  milks,  in  which  the  fat  is  richer 
than  in  ordinary  buttermilk,  may  be  used,  but  the  caloric  value  must  be 
appreciated  as  being  lower  than  the  straight  milk.  For  drinks,  water, 
cereal  waters,  lemonade,  and  weak  tea  or  coffee  may  be  given,  and  sugar 
added  to  any  of  the  drinks,  of  course,  has  a  dietetic  significance. 

In  the  chronic  conditions  a  sufficiency  of  diet  is,  again,  all-important. 
Fats  and  carbohydrates  should  take  a  liberal  part  hi  it.  It  should  be 
ordered  along  much  the  same  line  as  in  chronic  nephritis.  It  includes 
meats  in  moderation,  fish,  eggs,  vegetables,  cereals,  breadstuff's,  simple 
desserts.  It  should  have  variety  to  preserve  appetite.  The  articles  to  be 
excluded  are  all  substances  which  irritate  the  kidney.  They  include  all 
condiments,  pepper,  mustard,  etc.,  radishes,  parsley,  onions,  salted,  dried, 
smoked,  potted,  deviled,  or  otherwise  preserved  meats,  rich  gravies,  and 
pastries.  Alcohol  should  be  rigidly  excluded.  As  important  as  in  nephritis 
is  the  insistency  on  simplicity.  Three  meals  a  day,  five  hours  between, 
only  one  hearty  meal,  only  two  or  three  courses,  and  one  or  two  vegetables. 
All  food  fresh,  simply  prepared,  and  well  cooked. 

Water  should  be  drunk  freely,  unless  the  condition  of  the  circulation 
or  kidney  parenchyma  forbids.  When  in  an  acute  or  chronic  process  the 
pa’renchyma  of  both  kidneys  is  involved,  their  functional  integrity  should 
be  determined  by  such  tests  as  the  phenolsulphonephthalein  of  Rowntree 
and  Geraghty  and  the  determination  of  retained  metabolites  in  the  blood, 
such  as  urea-nitrogen  and  creatinin-nitrogen,  and  the  diet  regulated  accord¬ 
ingly,  as  in  acute  nephritis.  If  the  parenchyma  of  one  kidney  alone  is 
involved  as  determined  by  elimination  of  phthalein  and  metabolites,  on 
ureteral  catheterism,  it  is  still  desirable  to  economize  in  protein  and  salt 
in  the  diet. 

Local  Treatment. — Measures  of  physical  therapy  are  directed  to  the 
kidney  region  with  a  view  to  relieving  pain  and  discomfort  and  to  a  pos¬ 
sible  influence  upon  the  inflammatory  process. 

Pain  is  rarely  as  intense  as  in  renal  colic,  though  the  pyelonephritis 
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may  be  the  result  of  the  nephrolithiasis,  and  is  often  interpreted  as  a  slight 
lumbago,  or  the  patient  may  complain  of  mere  stiffness.  For  the  relief 
of  pain  we  have  recourse  to  hot  fomentations,  poultices,  hot-water  bag,  or 
hot  bath  of  short  duration  and  as  hot  as  comfortably  borne ;  in  some  cases, 
cold  by  applying  the  ice-bag  (for  the  technic  of  these  procedures  see 
Nephrolithiasis).  Dry  cups  may  be  applied,  though,  if  there  were  a  great 
deal  of  paranephritis,  wet  cups  might  afford  relief.  One  may  use  small 
medicine  glasses,  egg  cups,  wine  glasses.  The  skin  over  the  kidney  region 
should  be  cleansed,  and  as  many  cups  as  the  part  will  accommodate  applied. 

In  some  cases  the  pain  may  be  severe  enough  to  demand  the  adminis¬ 
tration  of  a  drug,  and  this  should  be  small  amounts  of  coal-tar,  such  as 
phenacetin,  gr.  v  (gm.  0.3),  or  acetanilid,  gr.  iii  (gm.  0.2),  every  half 
hour  or  hour  for  three  doses ;  or,  if  this  fails,  morphin  as  a  suppository, 
gr.  %  to  gr.  y3  (gm.  0.015  to  0.020),  hypodermically,  in  doses  of  gr.  %  to 
gr.  %  (gm.  0.008  to  0.015),  the  method  and  dose  depending  on  the  severity 
of  the  pain. 

Bowels. — The  condition  of  the  bowels  should  be  a  matter  of  concern, 
for  neglect  may  entail  not  only  the  usual  results  of  malaise,  headache,  im¬ 
paired  appetite,  load  the  products  of  fermentation  and  putrefaction  ab¬ 
sorbed  from  the  bowel  upon  the  blood,  but  constipation  and  its  results 
enhance  the  virulency  of  the  Bacillus  coli,  so  often  the  microorganism 
concerned,  facilitate  its  passage  into  the  lymph  or  blood  vessels,  while 
the  distended  gut  by  pressure  on  the  ureter  encourages  stasis  of  its  con¬ 
tents  and  forwards  the  process  of  infection.  In  the  chronic  cases  the 
diet  should  contain  enough  coarse  material,  cellulose  or  seeds  of  fruits,  to 
relieve  constipation,  or  mild  cathartics,  such  as  compound  licorice  powder 
or  saline  waters,  may  be  used.  In  the  more  acute  cases,  salts  or  enemata, 
or  better  yet  irrigation  of  the  bowel,  twice  a  day  at  first,  with  plain  hot 
water  (120°  F.  or  more,  as  borne)  three  gallons,  may  be  employed.  Use  a 
catheter,  male,  about  20  F.  The  reservoir  may  be  a  fountain  syringe 
or  other  container  held  three  feet  or  so  above  the  level  of  the  patient. 

Diuretics  and  Urinary  Antiseptics. — Whenever  a  deleterious  sub¬ 
stance  enters  the  body  or  appears  in  the  body  two  mechanisms  for  protec¬ 
tion  are  immediately  set  at  work :  first,  one  to  render  innocuous  or  destroy 
the  deleterious  substance,  either  by  chemical  combination  or  the  elaboration 
of  immune  bodies;  and,  second,  by  elimination.  The  three  great  elimi¬ 
nating  organs  or  emunctories  are,  then,  or  ought  to  be,  objects  of  special 
solicitude  in  any  infection,  and  their  functions  jealously  preserved  or 
encouraged.  We  have  emphasized  the  care  of  the  skin  and  bowel,  but 
in  the  disease  under  consideration  the  third  great  emunctory  is  itself 
the  site  of  morbid  processes,  yet  must  perform  its  share  in  the  work  of 
elimination.  The  importance  of  eliminating  from  the  diet  all  irritating 
substances  that  might  further  burden  the  kidney  has  been  touched  upon, 
but  it  is  equally  important  to  remember  to  exercise  the  same  precaution 
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in  the  choice  of  drugs  and  exclude  any  that  might  cause  the  inflammation 
to  flare  up,  remembering  that  even  drugs  applied  to  the  skin  may  affect 
the  kidney,  as  in  the  application  of  cantharides. 

The  best  diuretic  is  water,  and  its  ingestion  should  he  encouraged  in 
the  form  of  plain  water  or  water  flavored  with  fruit  juices  or  a  mild 
diuretic  like  Imperial  Drink  (cream  of  tartar,  §ss  to  Oiii  boiling  water, 
with  sugar  and  lemon  peel  to  the  taste,  to  be  taken  ad  libitum)  ;  or  a 
physiological  salt  solution  (roughly,  a  teaspoonful  of  salt  to  a  pint  of 
water)  may  be  given  by  the  bowel,  as  an  enteroclysis  (see1  Nephrolithiasis), 
a  slow  irrigation,  or  a  Murphy  drip,  using  the  term  as  a  slow  continuous 
irrigation. 

My  own  apparatus  consists  of  a  thermos  bottle,  with  a  perforation 
in  the  top,  through  which  a  tube  connects  with  the  irrigation  tube,  while 
a  perforation  in  the  bottom  of  the  inverted  bottle  admits  the  air.  This 
apparatus  keeps  the  temperature  even  with  the  least  trouble.  The  tube 
from  this  bottle*  is  pinched  by  a  cock  in  such  a  way  as  to  regulate  the  flow 
from  the  bottle.  One  may  use  any  kind  of  a  container.  The  rectal  tube 
may  be  hard  rubber,  glass,  or  soft  rubber,  but,  in  case  of  the  former,  the 
shape  should  be  such  as  to  avoid  continuous  pressure  against  the  wall  of 
the  rectum.  The  temperature  of  the  physiological  salt  solution  used  is 
100°  F.  The  time  varies  from  two  to  three  hours  to  twenty-four  hours 
in  the  day,  depending  on  results  and  the  manner  in  which  the  patient  hears 
it.  In  severe  toxemias,  or  in  threatened  anuresis,  a  hypodermoclysis  or 
an  infusion  may  be  indicated.  The  effect  of  the  diuresis  is  a  flushing  out 
of  the  pelvis  of  the  kidney,  ureters,  and  bladder,  a  kind  of  natural 
irrigation. 

The  urine  may  be  acid  or  alkaline.  In  the  case  of  colon  bacillus  or 
typhoid  pyelitis,  the  urine  is  usually  acid ;  in  the  streptococcic  and  other 
forms  of  infection,  which  are  secondary  to  an  infection  lower  down,  it  is 
usually  alkaline.  Changing  the  reaction  of  the  urine  seems  to  afford  a 
less  suitable  medium  to  the  bacterium  concerned,  so,  in  case  of  an  acid 
urine,  alkaline  salts,  such  as  bicarbonate  of  soda,  citrate  of  potash,  or 
acetate  of  potash,  or  acid  potassium  tartrate,  that  is,  cream  of  tartar,  may 
be  used  in  doses  of  gr.  xv  to  gr.  xxx  (gm.  1  to  2),  singly  or  in  combination, 
every  two  hours  until  the  urine  is  alkaline,  and  then  the  dose  reduced  in 
amount  or  frequency  until  only  enough  is  given  to  keep  the  urine  alkaline. 
If  the  urine  is  alkaline,  benzoic  acid,  preferably  as  one  of  its  salts, 
sodium  or  ammonium,  or  salicylates  of  sodium  or  aspirin,  acetylsalicylic 
acid,  in  doses  of  gr.  x  to  gr.  xx  (gm.  0.6  to  1.3)  or  more  every  four  hours, 
or  acid  sodium  phosphate  gr.  x  (0.66  gm.)  every  four  hours,  often  with 
urotropin  gr.  x  q.4.h.,  is  indicated  until  the  object  is  accomplished  and 
then  only  enough  to  keep  the  urine  alkaline. 

Benzoic  acid,  eliminated  as  hippuric  acid,  and  salicylic  acid,  elimi¬ 
nated  as  salicyluric  acid,  are  antiseptic  in  their  qualities,  but  the  one 
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drug  which  at  present  seems  the  most  efficacious  as  an  antiseptic  is  hexa- 
methylenamin,  chemically,  hexamethylenetetramin,  which,  in  its  own  form 
or  that  of  its  derivatives,  is  known  by  several  trade  names,  urotropin, 
helmitol,  formin,  etc.,  a  regrettable  multiplicity  of  nomenclature,  that 
has  led  the  careless  on  occasion  to  change  from  one  to  the  other  on  the  sup¬ 
position  of  a  difference  in  their  chemical  constitution  and  pharmacology. 

The  activity  of  the  drug  seems  to  be  dependent  on  the  liberation  of 
formaldehyd,  which  is  said  to  occur  in  the  course  of  its  elimination  by 
the  urinary  tract.  It  is  maintained  that  this  liberation  of  formaldehyd 
occurs  only  in  an  acid  medium,  and,  guided  by  this  belief,  some  clinicians 
insist  on  the  simultaneous  administration  of  benzoic  acid  or  its  salts  or 
acid  sodium  phosphate.  It  is  worthy  of  trial  before  urotropin  medication 
is  abandoned  as  useless  in  a  given  case.  The  dose  of  urotropin  should  be 
gr.  xxx  to  gr.  lx  (2  gm.  to  4  gm.)  a  day,  gr.  v  to  gr.  x  (0.33  to  0.66  gm.) 
in  water  four  times  a  day  or  every  four  hours. 

The  drug  may  be  administered  for  a  long  time  without  evidence  of 
harm,  though  occasionally  in  large  doses,  or  in  patients  peculiarly  sus¬ 
ceptible,  hematuria  may  occur  or  gastric  unease,  bladder  distress,  and 
abdominal  pain,  and  diarrhea.  These  symptoms  subside  promptly  on  with¬ 
drawal  of  the  drug.  All  bacteria  are  not  equally  susceptible  to  its  influ¬ 
ence;  the  typhoid  bacillus  and  the  bacillus  coli  seem  the  most  so.  My 
impression  is  that  in  the  severe  forms  of  bacillus  coli  infection  in  adults, 
I  have  had  better  success  with  alkalis  than  with  urotropin. 

Local  Treatment. — This  must  be  carried  to  the  renal  pelvis  by  the 
ureteral  catheter.  Many  cases  are  relieved  by  the  simple  insertion  of  the 
ureteral  catheter  up  to  the  renal  pelvis.  This  affords  drainage  and  sup¬ 
plants  the  physiologic  pelvic  and  ureteral  peristalsis.  Irrigation  of  the 
renal  pelvis  through  this  catheter  may  be  done  with  salt  solution  or  with 
any  mild  antiseptic  solution.  This  procedure  must  be  carried  out  only  by 
an  experienced  specialist  to  whom  the  details  of  slow  injection  of  proper 
quantities  and  all  the  technic  are  well  known. 

Vaccine  Therapy. — Studies  in  immunology  have  brought  to  the  prac¬ 
titioner  hope  in  abundance  and  results  in  some  measure. 

In  pyelonephritis  there  are  two  conditions  which  may  prevail  that 
would  invite  to  vaccination:  first,  a  persistency  of  the  local  process,  a 
pyelitis  or  pyelonephritis  that  has  resisted  the  older  measures  and  is 
becoming  chronic;  and,  second,  the  septicemia  that  may  result.  The 
former  alone  offers  much  promise  to  the  effort ;  in  the  latter  condition  it 
is  a  dernier  ressort.  Numerous  reports,  have  been  made  on  vaccine  therapy, 
especially  in  the  colon  bacillus  cases,  with  no  unanimity  of  opinion  as  to 
its  value;  but,  on  the  whole,  I  think  the  statistics  are  encou raging. 

A  case  oi  my  own,  due  to  Streptococcus  mucosus  capsulatus,  mixed 
with  pyocyaneus,  in  whom  a  nephrectomy  was  done  three  years  before  his 
death,  owed,  in  my  opinion,  a  freedom  of  constitutional  symptoms,  a  gain 
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in  weight  to  the  maximum  of  his  life,  and  strength  to  conduct  a  large 
business  with  heavy  responsibilities  during  nearly  all  the  interval,  to 
the  use  of  autogenous  vaccines,  but  in  his  case,  as  has  been  repeatedly 
observed,  the  urine  made  but  little  improvement,  in  spite  of  the  great  im¬ 
provement  in  well-being.  In  all  cases,  however,  as  in  this,  open-air  sleep¬ 
ing,  careful  hygiene,  and  diet  must  be  observed. 

Whoever  undertakes  this  mode  of  therapy  should  acquaint  himself 
with  both  the  theory  and  the  technic.  It  is  not  to  be  undertaken  lightly 
nor  carelessly,  and  general  instructions  are  no  more  than  points  of  the 
compass ;  the  path  to  be  followed  is  determined  by  a  conscientious  study 
of  the  individual  patient  and  his  reaction  to  each  injection. 

Autogenous  vaccines  should  always  be  used,  if  possible,  both  because 
the  organism  concerned  is  certainly  established  and  because  the  antibodies 
produced  are  so  specific  that  even  other  strains  of  the  same  organism  do 
not  give  as  good  results.  Stock  vaccines  may  be  used  where  the  nature 
of  the  organism  is  determined,  and  the  delay  in  the  preparation  of  the 
vaccines  may  prejudice  the  patient’s  condition,  or  where  a  culture  may  not 
be  obtained  and  the  clinical  features  of  the  case  make  the  diagnosis  fairly 
certain,  as,  for  example,  that  over  50  per  cent  of  the  cases  of  pyelitis  are 
due  to  the  bacillus  coli  and  that  the  urine  is  characteristically  acid  in 
these,  cases,  might  warrant  the  use  of  stock  colon  vaccines.  The  number 
of  injections  varies  with  the  response,  from  three  or  four  to  a  dozen  or 
more.  The  best  intervals  are  about  four  days. 

It  might  at  first  seem  irrational  to  expect  a  body  already  overwhelmed 
with  poisons  to  react  favorably  to  the  imposition  of  more,  but  the  forma¬ 
tion  of  antibodies  would  seem  to  be  a  local  reaction  at  the  site  of  the 
inoculation  and  occurs  when  the  tissues  at  the  site  of  the  original  infection 
can  no  longer  respond ;  and  these  antibodies  escaping  into  the  circulating 
fluids  effect  in  their  own  particular  way  a  decrease  of  the  toxins. 

Operation. — The  operative  procedures  one  must  have  recourse  to  in 
a  certain  number  of  these  cases  can  be  referred  to  here  only  in  the  briefest 
manner ;  for  detail  reference  must  be  made  to  a  surgical  treatise.  Before 
operation  is  undertaken  an  earnest  effort  to  determine  the  nature  of  the 
infecting  organism  should  be  made  by  cultures  of  the  urine  taken  from 
either  ureter,  blood  cultures,  or  cultures  from  probable  sites  of  primary 
infection.  If  bacillus  coli  is  determined,  the  case  is  in  quite  another 
category  from  those  due  to  such  pyogenic  organisms  as  Streptococci 
pyogenes  and  staphylococci,  for  the  tendency  of  the  latter  is  to  abscess 
formation,  of  the  former  to  diffuse  inflammation. 

Clinically,  the  one  striking  difference  in  these  two  groups  is  the  ab¬ 
sence  of  profound  toxemia  and  prostration  in  the  colon  group,  though 
chills  may  initiate  the  attack,  the  fever  run  high,  and  local  signs  be  acute. 

In  the  colon  cases  a  surgeon  is  loath  to  operate,  unless  progressive 
toxemia  occurs  or  the  case  be  exceptionally  fulminating  in  character,  and 
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then  he  is  prepared  to  be  more  conservative  and  prefer  decapsulation,  in¬ 
cision  and  drainage  of  infected  areas  to  an  immediate  nephrectomy. 

In  the  pyogenic  cases,  if  an  uncomplicated  perinephritic  abscess  exists, 
incision  and  drainage  are  indicated ;  but  with  involvement  of  the  kidney 
substance  itself  the  question  of  operation  resolves  itself  into  a  choice  be¬ 
tween  nephrotomy  and  nephrectomy.  If  nephrectomy  is  to  be  done  it  is 
imperative  to  know  the  functional  ability  and  structural  integrity  of  the 
remaining  kidney ;  and,  as  the  decision  between  the  two  procedures  may 
not  be  settled  until  the  kidney  is  exposed  in  the  course  of  the  operation, 
functional  tests  should  be  made  in  each  instance.  The  three  constituents 
of  the  urine  to  be  determined  are  water,  salts,  and  nitrogen. 

Although  in  certain  forms  of  nephritis  sodium  chlorid  is  discrimi¬ 
nated  against,  particularly,  by  the  kidney  (the  determination  is  not  diffi¬ 
cult),  still  it  is  the  first  and  last  functions  that  concern  us  here. 

Catheterism  of  the  ureters  readily  determines  the  output  in  a  given 
time  of  one  and  the  other  kidney  in  terms  of  water  and  nitrogen,  and, 
moreover,  affords  a  study  of  the  exudate  from  each  kidney. 

Innumerable  methods  have  been  employed  to  determine  the  question 
of  functional  integrity,  physical  methods  such  as  cryoscopy,  electrical  con¬ 
ductivity  of  the  urine,  the  eliminations  of  drugs :  potassium  iodid,  the 
salicylates,  phloridzin,  dyes — such  as  methylene  blue,  rosanilin,  etc.  The 
chief  functional  tests  now  used  are  the  chemical  examination  of  the 
blood  for  nitrogen  and  salt  retention  and  the  output  through  the  kidneys 
(or  kidney)  of  phenolsulphonephthalein  or  indigo  carmine.  These  tests 
with  the  most  thorough  examination  of  the  urine,  particularly  when  the 
product  of  each  kidney  is  compared  with  the  product  of  its  mate  (syn¬ 
chronous  bilateral  ureter  catheterism)  with  bacteriological  findings  serve 
to  afford  very  accurate  conclusions  as  to  renal  function. 

Complete  destruction  of  a  kidney  or  serious  involvement  of  the  struc¬ 
ture,  multiple  abscesses,  would  indicate  immediate  nephrectomy.  With  a 
lesser  degree  of  impairment  of  one  kidney  and  integrity  of  the  other  it 
is  a  nice  question,  determined  more  or  less  by  the  localization  of  the 
process,  whether  it  is  better  to  do  a  nephrotomy  and  drain,  hoping  to 
retain  a  goodly  portion  of  the  damaged  kidney;  and,  failing  of  prompt 
healing,  do  a  nephrectomy  later;  or,  whether  it  is  better  to  do  a  nephrec¬ 
tomy  at  once,  fearing  that  the  retention  of  a  damaged  kidney  may  imperil 
the  other  before  nephrotomy  has  demonstrated  its  efficiency ;  or  the  second¬ 
ary  nephrectomy  is  done.  In  the  light  of  the  compensatory  growth  of  the 
remaining  kidney,  and  its  capacity  for  meeting  the  excretory  needs,  the 
tendency  is  to  take  no  chance  of  imperiling  the  sound  kidney  and  favor 
immediate  nephrectomy. 

If  both  kidneys  are  involved  the  question  of  nephrotomy  or  nephrec¬ 
tomy  must  depend  on  the  relative  involvement  of  the  two  kidneys.  A  sup¬ 
purative  process  may  still  be  compatible  with  a  high  degree  of  func- 
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tional  capacity;  and  the  excision  of  a  kidney  that  has  no  function  and 
simply  pours  its  bacteria  and  toxins  on  the  relatively  good  kidney  is  cer¬ 
tainly  indicated.  On  the  other  hand,  if  both  kidneys  are  badly  impaired, 
the  excision  of  one  will  precipitate  a  final  issue,  to  which  the  operation 
itself  may  be  the  determining  factor. 


COMPLICATIONS 

The  pyelonephritis  may  be  associated  with,  indeed  due  to,  tuberculosis 
of  the  kidney  (see  Tuberculous  Kidney)  or  renal  calculus  (see  Nephro¬ 
lithiasis),  and  may  therefore  introduce  the  problems  of  these  diseases. 

Cystitis. — Cystitis  may  be  due  to  a  pyelonephritis  of  hematogenous 
origin.  The  treatment  of  the  cystitis,  then,  is  a  most  serious  considera¬ 
tion,  involving  the  removal  of  the  exciting  cause,  such  as  stone,  enlarged 
prostate,  changing  the  reaction  of  the  urine,  use  of  urotropin,  bladder 
irrigations,  and  the  use  of  vaccines. 

Retention  of  Urine. — This  may  occur,  most  commonly  due  to  hyper¬ 
trophied  prostate,  and  to  acute  and  chronic  prostatitis,  and,  as  has  been 
said  earlier  in  this  article,  powerfully  favors  the  advance  of  infection. 
Prostatectomy  or  other  treatment  of  the  prostatic  condition  is  indicated! 

Suppression  of  Urine. — Suppression  is  an  ominous  symptom,  and  de¬ 
mands  all  the  efforts  directed  at  this  condition  under  other  circumstances. 
To  suppression  will  probably  succeed  uremia,  in  the  combating  of  which 
the  measures  usually  pursued  (see  Nephritis)  are  attempted  as  a  forlorn 
hope.  The  infection  from  being  local  may  become  general  and  a  true 
septicemia  follow.  Here  the  measures  applied  in  any  acute  infection 
obtain:  fresh  air,  sufficiency  of  easily  digestible  food,  cold  water  to 
control  temperature,  if  excessive ;  heat  to  the  skin  and  internally  when 
chills  occur;  the  use  of  vaccines,  in  the  smaller  doses  more  frequently 
administered.  When  such  a  condition  prevails  our  efforts  are  to  make 
the  patient  comfortable,  in  which  we  may  be  successful,  to  combat  the 
infection  by  whatsoever  measure  holds  out  any  promise,  but  at  the  present 
moment  unfortunately  with  very  little  likelihood  of  success. 

Peritonitis. — Peritonitis  is  a  rare  accident  due  to  rupture  of  an  ab¬ 
scess  into  the  peritoneum,  and  must  be  dealt  with  surgically. 

Cardiac  Hypertrophy  and  Hypertension. — This  is  an  expression  of 
interstitial  changes  in  the  kidney,  and  is  to  be  considered  in  the  same  light 
as  when  occurring  in  chronic  interstitial  nephritis — support  for  the  heart 
when  the  compensation  breaks,  and  study  of  the  hypertension  to  determine 
at  what  point  this  increased  blood-pressure  constitutes  an  optimum  for 
the  individual  patient. 

Gastro-intestinal  Symptoms. — These  are  sometimes  a  source  of  great 
discomfort  to  the  patient,  and  are  often  the  manifestation  of  uremia. 
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Gastric  sedatives,  bismuth,  soda,  cerium  oxalate,  gastric  lavage,  cracked 
ice,  cocain,  or  even  morphin,  in  the  worst  cases ;  local  measures,  heat  to 
epigastrium,  or  cold,  or  counterirritation  are  all  to  he  tried.  Diarrhea 
must  be  controlled,  if  excessive,  by  bismuth  or  opium,  but  it  must  not  be 
forgotten  that  uremic  diarrheas  are  probably  of  purposeful  significance 
in  the  elimination  of  poisons;  in  constipation  mild  vegetable  cathartics 
and  colon  irrigations  are  depended  upon. 


PROPHYLAXIS 

Prophylactic  treatment  begins  with  all  those  rules  of  hygiene,  diet, 
and  exercise  that  make  for  a  healthy  body.  Hex t,  it  takes  cognizance  of 
possible  causes  of  suppuration  of  the  kidney  and  endeavors  to  remove 
them  or  render  them  less  likely  to  become  operative. 

Recognizing  the  acute  infectious  diseases  as  possibly  excitant  of  the 
process  by  hematogenous  infection,  a  rational  treatment  of  the  disease 
concerned,  an  abundance  of  water,  care  of  the  other  emunctories,  especial 
attention  to  local  lesions  in  the  course  of  the  disease,  such  as  tonsillitis, 
otitis,  adenitis,  or  abscesses,  and  frequent  careful  examination  of  urine 
lessen  the  likelihood  of  pyelonephritis.  The  administration  of  urotropin 
in  the  latter  days  of  a  typhoid  fever  is  a  preventive  measure  of  importance. 
Considering  the  possible  sources  of  an  ascending  infection,  suppurative 
processes  or  inflammations  or  mechanical  impediments  in  the  urinary 
tract  should  receive  attention.  These  include  gonorrheal  urethritis,  cystitis 
from  any  cause,  ureteral,  renal  or  vesical  calculus,  hypertrophied  pros¬ 
tate,  pelvic  masses  that  might  be  obstructive,  a  bacilluria  without  obvious 
signs  of  inflammation,  movable  kidney  which  by  kinking  causes  partial 
obstruction  and  stasis,  or  gives  rise  to  DietPs  crises,  conditions  favoring 
infection. 

Instructions  should  be  given  to  mother  and  nurse  in  the  light  of  the 
frequent  infection  of  female  infants  and  children  to  wipe  excretions  away 
from  rather  than  toward  the  vulva,  and  observe  strict  cleanliness  of  the 
parts  and  clothes. 

Appreciating  the  road  direct  by  the  lymphatics,  and  that  infection 
through  the  blood  may  come  from  the  same  source,  the  bowel  should 
receive  attention,  constipation  be  avoided,  and  bacilluria,  usually  from 
bacillus  coli,  during  intestinal  disease,  be  early  detected  and  treated  by 
urotropin,  abundance  of  water,  or  by  alkalis. 

Finally,  attention  must  be  given  to  diseases  of  the  kidney  itself,  to 
which  pyelitis  and  pyelonephritis  are  common,  to  eradicate  them  as  far  as 
possible,  namely,  nephrolithiasis,  tuberculous  kidney,  movable  kidney,  and 
hydronephrosis. 
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Surgical  cleanliness  must  be  observed  on  tbe  occasion  of  every  neces¬ 
sary  instrumentation  of  the  genito-urinary  tract. 
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CHAPTER  XXVII 


HYDRONEPHROSIS 

Frank  Sherman  Meara  and  Alfred  Townsend  Osgood 

Hydronephrosis  may  be  either  congenital  or  acquired;  it  is  with  the 
latter  that  we  are  especially  concerned  in  this  chapter. 

Acquired  hydronephrosis  is  the  result  of  an  obstruction,  partial  or 
complete,  to  the  flow  of  urine  anywhere  along  the  course  of  the  urinary 
passages.  It  is  more  likely  to  he  bilateral,  if  the  cause  is  operative  in 
the  bladder,  prostate,  or  urethra.  Pelvic  tumors,  growths,  or  peritonitis 
may  involve  one  or  both  ureters,  depending  on  their  extent.  A  movable 
kidney,  especially  if  the  upper  portion  of  the  ureter  is  fixed,  by  causing 
a  kinking  of  the  ureter,  is  another  potent  cause.  It  must.be  remembered, 
too,  that  infection  of  the  pelvis  or  ureter,  without  other  cause  for  stenosis, 
may  be  responsible  for  hydronephrosis.  Pelvic  tumors,  inflammation, 
and  movable  kidney  make  the  condition  more  frequent  in  women  than 
in  men.  Perhaps  the  most  common  cause  is  renal  calculus,  which  causes 
stenosis  of  the  ureter,  on  the  one  hand  by  impaction  and  on  the  other  by 
cicatricial  contraction  secondary  to  trauma  and  ulceration  caused  by  the 
passage  of  the  stone.  Stone  and  movable  kidney  are  much  more  likely 
to  induce  unilateral  lesion. 

Pour  results  are  likely  to  ensue  upon  the  development  of  a  hydro¬ 
nephrosis,  each  of  which  has  both  local  and  remote  results: 

First,  the  tumor  itself  (and  this  is  not  always  large,  but  often  too 
small  to  make  out),  which,  from  its  size,  may  interfere  with  the  relation¬ 
ship  of  the  surrounding  organs,  and  with  their  function. 

Second,  the  huge  collection  of  water  in  the  pelvis  induces  atrophic 
changes  in  the  parenchyma  of  the  kidney,  even  to  the  point  of  complete 
destruction,  thus  depriving  the  body  of  the  function  of  that  organ  and 
throwing  all  the  work  on  the  other  kidney. 

Thirdly,  if  Castaigne  and  Rathery  were  correct  in  their  insistence, 
there  is  always  a  lesion  of  the  opposite  kidney,  which,  from  their  clinical 
and  pathological  observations,  and  from  their  animal  experimentations, 
they  attribute  to  the  toxic  effects  of  the  products  of  cell  destruction  in 
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the  nephrotic  kidney,  and  they  assert  that  the  sernm  of  an  animal  on 
whom  a  ligature  of  the  ureter  has  been  practiced  acquires  nephrotoxic 
properties.  Thus  a  chronic  nephritis  is  induced  in  the  opposite  kidney, 
with  terminal  uremia.  Although  their  theories  have  not  been  universally 
accepted  the  observation  that  the  opposite  kidney  may  be  affected  has  been 
frequently  made  and  constitutes  a  potent  reason  for  operative  interference. 

Fourth,  these  kidneys  are  prone  to  infection,  and  a  pyelonephrosis  or 
pyonephrosis  set  up  with  consequent  general  toxemia  or  septicemia.1 

Hydronephrosis  may  be  permanent  or  intermittent,  and  it  is  the  latter 
type  that  affords  a  very  interesting  clinical  picture.  It  is  almost  invari¬ 
ably  unilateral,  and  is  due  to  the  kinking  of  the  ureter  of  a  movable  kidney, 
or  to  an  impacted  calculus,  the  occlusion  so  caused  being  overcome  by  the 
collecting  urine.  Braasch  believes  this  type  to  have  an  anatomical  basis, 
due  to  congenital  conditions  and  finds  the  average  age  at  onset  of  symp¬ 
toms  to  be  twenty-one  years. 

The  characteristic  feature  of  intermittent  hydronephrosis  is  the  for¬ 
mation  of  a  huge  tumor,  which  disappears  with  the  simultaneous  passage 
of  a  very  large  amount  of  urine ;  however,  it  must  be  kept  in  mind  that  a 
hydronephrosis  is  not  always  huge,  not  always  even  a  manifest  tumor. 
With  the  accumulation  there  may  be  pain,  at  times  excruciating,  and  relief 
on  disappearance  of  the  mass. 

In  an  interesting  case  I  had  for  some  time  under  observation  the 
collection  would  be  accompanied  by  severe  pains,  like  renal  colic,  and  grad¬ 
ually  disappear,  the  huge  collection  remaining,  at  times,  for  weeks,  then, 
without  warning,  emptying  itself,  either  to  remain  empty  for  a  long  period 
or  to  reaccumulate  at  once.  It  would  seem  probable  that  the  degree  of 
pain  would  depend  somewhat  upon  the  rapidity  of  accumulation  and  be 
the  more  severe  in  a  kidney  which  had  not  yet  undergone  much  change. 

A  tumor  is  by  no  means  constant  and  much  damage  may  be  done  to 
the  kidney  before  collections  sufficient  to  afford  a  palpable  tumor  occur. 
Cabot  has  made  a  strong  plea  for  early  diagnosis,  recalling  that  the 
symptomatology  may  be  that  of  renal  colic  or  pyelitis,  even  when  no  stone 
is  present  or  the  urine  with  pus  and  blood,  suggesting  infection,  is  sterile. 

Pyelography  helps  greatly  in  the  appreciation  of  these  cases  and,  in¬ 
deed,  in  the  vast  majority  of  cases  diagnosis  is  determined  only  by 
catheterism  of  ureter  and  pyelography.  Operation  is  early  indicated, 
before  irreparable  injury  to  the  kidney  parenchyma  ensues. 

Treatment. — Bilateral  congenital  hydronephrosis  is  incompatible  with 
life.  Unilateral  congenital  hydronephrosis  will  compel  surgical  inter¬ 
vention. 

1 C.  Fenger  noted  the  abnormal  arrangement  of  renal  arteries  as  one  of  the 
causes  of  hydronephrosis.  Mayo,  Braasch  and  MacCarty  found  an  anomalous  arrange¬ 
ment  of  renal  vessels  at  the  point  of  ureteral  obstruction  in  twenty  of  twenty-seven 
cases  of  hydronephrosis. — Editor. 
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In  the  case  of  acquired  hydronephrosis  the  question  to  he  decided  is 
whether  operation  is  or  is  not  indicated. 

Patients  have  gone  on  for  years  with  no  apparent  ill  effects  from  the 
condition  until  the  parenchyma  of  the  kidney  has  been  destroyed,  and 
this  knowledge  often  persuades  to  conservative  treatment,  and,  in  the  inter¬ 
mittent  cases,  a  failure  to  refill  and  a  spontaneous  cure  has  been 
known  to  occur,  but  the  danger  of  infection  ascending  or  descending  is 
always  present,  and  the  more  remote  possibility  of  rupture  from  trauma¬ 
tism. 

The  rational  procedure  is  to  set  about  to  determine  the  site  and  nature 
of  the  obstruction,  its  degree,  the  integrity  of  the  affected  kidney,  and 
the  presence  or  absence  of  any  lesion  of  the  other.  This  involves  explora¬ 
tion  of  the  urethra,  cystoscopy  to  determine  obstructive  conditions  in  the 
bladder,  catheterism  of  ureters,  to  determine  the  degree  of  stenosis,  its 
site,  perhaps  its  character,  as  the  use  of  wax  tip  in  searching  for  stone, 
the  collection  of  urine  from  either  side  to  determine  rate  of  flow  and 
character  of  urine,  thus  discovering  the  amount  of  functional  impairment 
of  the  affected  kidney,  and  evidences  of  nephritis  in  the  other.  X-ray 
plates  should  be  secured  to  detect  a  possible  stone,  the  distention  deter¬ 
mined  by  pyelographic  methods  and  thorough  abdominal,  rectal,  or  vaginal 
examinations  made. 

It  cannot  be  too  emphatically  insisted  that  no  operation  should  be 
undertaken  on  a  kidney  without  knowledge  of  the  functional  status  of 
the  other  by  a  study  of  the  blood  chemistry,  phthalein  output,  and,  by 
ureteral  catheterism,  the  urea  output  and  phthalein  elimination  of  the 
residual  kidney. 

I  am  convinced  that,  with  the  perfection  of  technic  of  to-day  in  this 
field  of  surgery,  an  operation  is  always  indicated,  which,  exploratory  at 
first,  proceeds  on  the  basis  of  its  findings.  If  a  stone  is  found,  and  the 
previous  examination  of  the  urine  from  that  side  or  the  appearance  of  the 
kidney  warrants  the  assumption  of  a  functioning  organ,  the  stone  is  to 
be  removed  and  the  kidney  saved ;  if  a  movable  kidney  is  discovered  and 
a  restoration  to  its  normal  position  promises  to  relieve  the  condition,  the 
kidney  being  still  functioning,  this  operation  is  indicated.  Relief  of  con¬ 
striction  or  plastic  work  on  the  ureter  may  be  indicated. 

If  the  kidney  has  been  practically  destroyed,  or  the  obstruction  cannot 
be  removed,  or  the  kidney  is  infected,  it  remains  but  a  menace  to  the 
other  kidney  and  the  life  of  the  patient,  and  nephrectomy  should  be  done, 
or  nephrotomy,  followed  by  a  secondary  nephrectomy,  depending  on  the 
findings  at  the  operation. 

For  the  attacks  of  pain,  the  same  local  and  drug  measures  may  be 
used  as  in  renal  colic  (see  Nephrolithiasis). 

In  some  instances  the  patients  contrive  to  find  a  position  that  effects 
a  release  of  the  accumulation,  and  at  times  manipulation  of  the  tumor 
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mass,  in  an  effort  to  elevate  it  or  gently  massage  it,  does  the  same;  but 
extreme  caution  must  be  used  in  such  efforts. 

The  accepted  procedures  are:  (1)  Catbeterism  of  the  ureter,  which 
when  successful,  of  course,  leads  to  direct  evacuation  of  the  retained 
urine.  (2)  Operation  under  local  anesthesia  exposing  the  kidney  in  the 
loin  and  draining  the  pelvis  directly  through  the  parenchyma.  Aspira¬ 
tion  is  mentioned  only  to  condemn  the  procedure. 

After  the  attack  of  pain,  if  operation  has  been  refused,  effort  may  be 
made  by  seeking  various  positions  or  by  the  use  of  binders  and  belts  to 
effect  an  unkinking  of  the  ureter.  If  infection  has  occurred  and  the  hydro¬ 
nephrosis  is  converted  into  a  pyonephrosis,  operation  is  doubly  imperative ; 
if  refused  or  not  feasible  the  same  line  of  treatment  is  carried  out  as  sug¬ 
gested  under  similar  circumstances  when  treating  pyelitis.  Cystitis  is 
to  be  treated,  as  under  other  circumstances,  by  local  applications,  drugs, 
and  irrigations. 

The  other  kidney  may  not  go  scot  free,  and,  as  has  been  said,  it  is 
maintained  by  good  authority  that  the  presence  of  the  hydronephrotic 
kidney,  not  its  absence,  imperils  the  other  kidney,  and  a  sclerotic  condition 
may  ensue,  with  uremia  as  the  result.  Our  task  is  to  appreciate  the 
involvement  of  the  second  kidney  before  this  accident  occurs,  and  take 
such  measures  to  reduce  its  task  by  dietetic  and  hygienic  precautions  as 
in  any  case  of  chronic  nephritis.  The  development  of  uremia  entails  the 
usual  procedures  for  this  condition  (see  Uremia),  but  with  the  knowledge 
that  the  fight  is  that  of  a  forlorn  hope,  and  the  appreciation  that  the  best 
we  can  do  is  to  lessen  suffering  by  controlling  the  gastric  distress  and 
preventing  the  onset  of  convulsive  seizures,  more  distressing  to  family  and 
friends  than  to  the  patient  at  this  stage. 
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CHAPTER  XXVIII 


NEPHROLITHIASIS 

Frank  Sherman  Meara  and  Alfred  Townsend  Osgood 

Nephrolithiasis  is  a  condition  which,  in  one  or  more  of  its  manifesta¬ 
tions,  must  he  met  repeatedly  by  every  general  practitioner  of  medicine ; 
a  condition  in  the  consideration  and  treatment  of  which  the  internist,  the 
surgeon,  the  genito-urinary  specialist,  and  the  roentgenologist  are  called 
upon  for  their  best  endeavor. 

The  gravity  of  the  affection  depends  very  largely  on  the  presence  or 
absence  of  infection.  As  long  as  the  patient  is  free  from  infection  his 
symptoms  are  referable  only  to  the  mechanical  effects  of  the  stone,  the 
pain  incident  upon  its  movement  through  the  tract,  the  disturbance  of 
function  induced  by  the  irritation,  and  the  obstruction  ensuing  upon  its 
impaction;  but,  when  infection  obtains,  the  case  takes  on  a  new  and 
more  serious  aspect.  The  trauma,  stagnation,  and  interference  with 
function  attributable  to  the  mechanical  effects  of  the  calculus  render  the 
field  fertile  to  the  seeds  of  infection,  which  may  arrive  at  the  point,  of 
least  resistance  either  from  below,  by  way  of  the  genito-urinary  tract,  the 
so-called  ascending  infection,  or  from  above,  by  way  of  the  renal  circula¬ 
tion,  the  so-called  descending  or  hematogenous  infection. 

While  in  the  vast  majority  the  stone  is  primary  and  the  infection 
secondary,  there  is  still  a  group  of  cases  in  which  a  previous  infection  of 
the  urinary  passages  has  furnished  the  conditions  under  which  stone  for¬ 
mation  may  occur. 

While  it  is  possible  for  calculi  to  be  present  in  the  form  of  sand  or  of 
the  coarser  gravel  or  even  at  times  as  a  considerable  stonei,  and  give  rise 
to  no  symptoms  whatsoever ;  and,  while  such  symptoms  as  are  present  may 
be  of  a  lesser  character,  giving  rise  to  discomfort  and  dull  backache,  which 
may  be  attributed  to  lumbago  or  neuralgia ;  or,  finally,  while  the  infection, 
as  a  pyelitis,  a  cystitis,  or  a  pyelonephritis,  may  dominate  the  picture, 
nevertheless  our  earliest  introduction  to  the  condition  and  our  most  com¬ 
mon  experience  with  it  are,  as  a  rule,  on  the  occasion  of  one  of  those  violent 
crises  of  pain  termed  a  renal  colic. 

The  pain  may  be  of  any  grade  of  severity;  as  a  rule,  very  decided, 
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often  agonizing,  beginning  in  the  lumbar  region  and  radiating  in  a  char¬ 
acteristic  way  around  the  side  of  the  abdomen  to  the  groin,  into  the  scro¬ 
tum  and  testicle,  or  into  the  labia  major  a  in  the  female,  often  into  the 
penis,  down  the  inner  side  of  the  thigh,  and  at  times  into  the  rectum  and 
perineum.  Nausea  and  vomiting  are  common  accompaniments  of  the 
pain,  as  they  are  of  severe  attacks  of  hepatic  colic.  The  pulse  becomes 
rapid,  the  patient  is  prostrated,  or  may  go  into  collapse.  Not  infrequently 
a  chill  occurs  and  fever  follows,  and  this,  too,  in  cases  not  recognized  as 
septic.  Where  infection  has  taken  place  the  chills  and  fever  may  be  so 
severe  and  frequent  as  to  give  rise  to  the  diagnosis  of  malarial  paroxysms. 
Frequency  of  micturition  may  or  may  not  take  place,  and,  according  to 
Young,  depends  on  the  position  of  the  stone,  those  which  are  low  down  in 
the  ureter,  intramural,  or  projecting  into  the  bladder,  exciting  desire  to 
urinate.  Sometimes  suppression  follows  and  may  continue  for  hours  or 
days,  due  more  often  to  cessation  of  function  from  irritation  than  from 
blocking.  The  attack  may  be  very  brief  or  last  for  hours,  leaving  a  dull 
ache  as  an  aftermath,  while  the  urine  voided  shows,  from  the  red  and  white 
cells  it  contains,  the  trauma  suffered  by  the  passages. 

It  seems  advisable  to  take  up  the  treatment  much  as  the  demands  are 
made  on  us  in  practice  rather  than  in  the  more  formal  manner  of  a 
treatise. 


TREATMENT 

Renal  Colic 

Pain,  and  pain  alone,  is  the  consideration  of  the  moment.  The  demand 
for  relief  is  imperative.  All  of  the  immediate  symptoms  are  due  to  the 
pain  and  disappear  with  the  pain.  With  the  first  premonition  of  an 
attack  or  in  attacks  of  lesser  severity  relief  may  be  afforded  by  the  use  of 
heat  in  the  shape  of  a  hot  bath.  It  is  one  of  the  procedures  the  patient 
himself  may  initiate,  awaiting  the  advent  of  the  physician.  It  is  possible 
that  the  attack  may  be  aborted  or  greatly  ameliorated  by  this  means. 
The  patient  enters  a  tub  containing  enough  water  to  submerge  the  trunk 
and  limbs.  The  temperature  of  the  water  on  entering  should  be  about 
100°  F.  and  gradually  increased  to  110°F.  to  115°  F.,  depending  upon 
the  patient’s  sensitiveness  to  heat.  Cold  applications  are  made  to  the 
head  during  the  bath.  The  bath  is  continued  for  five  to  fifteen  minutes, 
being  interrupted  on  the  occasion  of  any  feeling  of  faintness.  The  effects 
may  well  be  continued  by  rolling  the  patient  in  two  or  three  dry  blankets 
which  are  made  to  inclose  the  body  snugly,  while  cold  is  still  applied  to 
the  head.  In  the  pack  the  patient  often  sweats  profusely.  When  taken 
from  the  bath  he  should  be  rubbed  dry,  given  an  alcohol  rub,  but  the 
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body  still  kept  warm.  The  rationale  of  this  procedure  depends  on  the 
effect  of  warmth  on  the  action  of  muscle  tissue. 

Such  experimental  data  as  we  have  at  hand  point  to  a  diminution  of 
tone  of  both  striated  and  smooth  muscle  under  these  conditions.  Such  an 
effect  would  mean  a  relaxation  of  spasm,  and  thus  experiment  has  con¬ 
firmed  experience,  for  the  relaxing  effect  of  the  warm  bath  in  renal  colic 
has  long  been  accepted  by  practitioners  of  medicine. 

Local  Application  of  Heat. — When  from  the  circumstances  of  the 
environment,  a  hot  bath  is  not  obtainable,  or  from  the  severity  of  the  pain, 
or  the  weakness  of  the  patient,  it  is  not  feasible,  heat  applied  locally  may 
afford  some  measure  of  relief. 

Hot  Fomentations. — The  most  rapid  and  efficacious  method  of  apply¬ 
ing  heat  is  in  the  shape  of  cloths  wrung  out  of  hot  water.  Two  or  three 
pieces  of  thick  flannel  cut  to  the  size  of  the  site  of  application  are  saturated 
with  boiling  water,  as  they  lie  in  a  crash  towel  or  other  container,  the  ends 
of  the  towel  being  twisted  in  opposite  directions  to  squeeze  out  the  excess 
of  water  from  the  flannels  it  contains.  Sticks  attached  to  the  ends  of  the 
towel  facilitate  the  process.  The  site  of  application  is  over  the  lumbar 
region  of  the  affected  side  or  over  the  site  of  greatest  pain.  The  skin  is 
smeared  with  oil  or  vaselin,  the  degree  of  heat  of  the  compresses  tested 
to  avoid  a  burn,  the  cloths  then  laid  on  smoothly,  and  dry  flannel  placed 
over  them.  The  fomentation  is  left  on  for  five  or  ten  minutes,  then 
another  applied  until  three  or  four  have  been  done.  If  the  procedure  has 
been  efficacious  for  the  time,  it  may  be  repeated  on  a  recurrence  or  aggra¬ 
vation  of  the  pain. 

Poultices. — While  the  poultice  is  not  so  readily  prepared  as  the  fomen¬ 
tation,  it  has  the  advantage  of  affording  heat  for  a  longer  time  and  sparing 
the  patient  the  disturbance  of  repeated  applications.  Perhaps  the  best 
material  for  the  poultice  is  flaxseed  meal. 

The  Hot-water  Bag  or  Bottle. — In  no  form  can  heat  be  more  readily 
applied;  but  the  application  cannot  be  so  intimate  throughout  the  area 
to  be  considered  as  with  other  methods.  Care  must  be  taken  that  there 
is  no  drop  or  leak,  and  sufficient  flannel  intervene  between  bag  and  skin 
to  regulate  the  temperature.  The  bag  should  not  be  more  than  half  full, 
the  air  expressed,  by  squeezing  the  water  to  the  nozzle  level,  and  the  cap 
screwed  firmly  on.  In  this  way  the  bag  becomes  more  pliable  and  makes 
more  easy  its  application  and  retention. 

Hot  Douches. — While  affording  another  means  of  applying  heat  locally, 
it  is  rarely  attainable  except  in  institutions,  and  not  applicable  in  the 
severe  cases. 

These  measures,  like  other  measures  of  physical  therapy,  are  our 
best  heritage  from  empiricism,  and  the  belief  in  their  efficacy  has  been 
fostered  much  more  constantly  by  the  laity  than  by  the-  profession.  Just 
at  present,  to  my  mind  fortunately,  physical  therapy  is  enjoying  a  renais- 
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sance.  Much  work  has  been  done  to  analyze  the  effects  of  these  physical 
agents,  yet  it  is  at  the  best  but  pioneer  work. 

As  to  the  rationale  of  the  application  of  heat  locally  in  the  condition 
under  discussion,  I  cannot  do  better  than  quote  Matties’  summation  of 
our  knowledge  of  such  effects,  namely,  “One  can  actually  influence  the 
distribution  of  blood  hydrotherapeutically  (1)  through  the  local  applica¬ 
tion  of  heat  or  cold,  which  operates  directly  at  the  site  of  application, 
upon  the  vessels  or  reflexly ;  or  (2)  through  the  reaction  upon  other  vascu¬ 
lar  provinces  exerted  hemodynamically  or  reflexly.  We  can  further  assert 
that  we  are  in  a  condition  to  render  the  skin  richer  or  poorer  in  blood 
and  that  we  can  in  this  way  exert  a  considerable  influence  on  the  circula¬ 
tion  of  the  internal  organs.  Unfortunately  this  influence  on  the  circula¬ 
tion  of  the  internal  organs  is  very  incompletely  known  in  its  details.” 

It  is  possible,  then,  that  a  relief  of  congestion  or  inflammation  induced 
by  the  trauma  may  be  afforded  in  this  manner,  and  that  the  relaxing 
effect  upon  the  ureteral  structures  occurs  from  the  local  application  of 
heat  as  it  is  believed  ensues  when  the  application  is  general,  as  in  the  bath. 

Cold. — Some  cases  are  said  to  find  more  relief  from  the  application 
of  cold  than  heat,  but  I  think  they  are  relatively  rare.  The  best  mode 
of  application  is  the  ice-bag.  I  prefer  the  circular  one.  Use  small  pieces 
of  ice,  enough  to  cover  the  bottom,  water  enough  to  cover  the  ice,  and 
express  the  air  to  render  the  bag  supple  and  easy  of  application.  Put 
gauze  or  muslin  between  bag  and  skin. 

Enteroclysis. — Warm  water  in  the  bowel  may  afford  some  relief  of 
pain;  it  is  best  used  in  the  form  of  an  irrigation.  The  temperature  of 
the  water  should  be  105°  F.  to  120°  F.,  using  two  to  eight  gallons  of 
plain  water.  This  is  introduced  into  a  fountain  syringe  or  douche  bag, 
held  3  to  5  feet  above  the  level  of  the  bed.  A  two-way  tube  should  be 
used,  the  most  easily  improvised  being  two  catheters,  one  of  a  slightly 
smaller  caliber  than  the  other  and  protruding  slightly  beyond  the  other, 
the  smaller  for  the  introduction  of  water  and  the  larger  for  its  discharge 
and  that  of  the  small  solid  particles  that  may  accompany  it.  These  may 
be  kept  together  by  silk  ligatures,  or  may  be  sewed  together.  The  tubes 
should  be  well  oiled  before  introducing,  and  no  force  used  in  the  procedure. 
If  obstruction  is  met,  wait  until  any  spasm  provoked  has  ceased  before 
continuing.  Allow  a  little  water  to  flow,  thus  distending  the  bowel  ahead 
of  the  tube  and  facilitating  its  passage.  Pass  the  tubes  in  6  to  9  inches. 
A  Kemp  tube,  especially  devised  for  the  process,  may  be  used.  A  relaxing 
effect  on  the  spasm  of  the  ureter  by  the  water  in  the  contiguous  structure 
probably  exerted  reflexly  may  be  assumed.  The  diuresis  provoked  by  the 
procedure  may  also  be  helpful  in  dislodging  the  calculus. 

Warm  Drinks. — Warm  milk,  barley  water,  Vichy,  or  lemonade  may 
be  given  with  benefit.  Probably  a  relaxing  effect  is  induced  by  warm 
water  taken  internally,  as  it  is  when  locally  applied ;  at  least,  fall  in  blood- 
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pressure  attributable  to  lowered  vascular  tone  has  been  observed  after  the 
ingestion  of  warm  drinks. 

Posture. — There  are  certain  postures  in  which  the  patient  may  find 
the  greatest  relief.  He  will  most  certainly  seek  such,  and  the  position 
should  be  respected  as  much  as  possible  by  the  physician  in  his  procedures. 
Occasionally  inversion  of  the  patient  is  efficacious. 

The  above  measures  are  applicable  only  in  the  attacks  of  lesser  severity, 
or  when  the  severity  of  the  attack  has  been  lessened  by  other  measures. 
In  many  cases,  perhaps  in  most  cases,  of  renal  colic  the  demand  for  relief 
is  so  urgent  that  immediate  recourse  must  be  had  to  drugs. 

Drugs. — There  is  no  hesitancy  in  the  choice  of  drugs  under  these  cir¬ 
cumstances,  Morphin  stands  preeminent.  It  must  be  given  hypodermi¬ 
cally,  down  into  a  muscle  for  a  more  rapid  effect,  and  it  must  be  given 
in  sufficient  quantity.  Not  merely  age  and  weight,  but  the  pathological 
condition  treated  determines  the  dosage  of  morphin,  and  severe  pain  re¬ 
quires  large  doses.  Indeed,  in  the  cruelly  punishing  attacks  of  colic, 
amounts  of  morphin  that  trespass  closely  on  the  danger  line  under  other 
circumstances  may  neither  relieve  nor  manifest  the  usual  toxic  effects. 
In  the  adult,  if  the  colic  demands  morphin,  gr.  %  (0.015  gm.)  should  be 
the  beginning  dose,  and,  if  some  result  is  not  seen  in  a  quarter  of  an  hour, 
another  dose  of  gr.  %  (0.008  gm.)  may  be  given,  which,  in  turn,  may  be 
repeated  in  the  same  length  of  time. 

Lesser  doses  but  delay  the  effect,  the  patient  is  nagged  by  the  fre¬ 
quency  of  administration,  and  the  physician  left  uncertain  as  to  what 
iiis  next  dosage  should  be  when  several  small  ones  have  already  been  ad¬ 
ministered.  The  same  unsatisfactory  train  of  events  ensues  if  attempts  are 
made  in  the  severe  cases  to  begin  administration  by  mouth  or  rectum,  and, 
as  our  doses  are  usually  larger  when  given  in  this  manner,  we  are  left 
uncertain,  when  we  feel  compelled  to  give  a  hypodermic,  as  to  just 
how  much  has  already  been  absorbed  and  what  our  hypodermic  dose 
shall  be. 

Chloroform , — Another  drug  that  occupies  a  place  second  only  to  mor¬ 
phin,  and,  in  exceptional  cases,  first,  is  chloroform.  In  the  most  violent 
attacks  morphin  may  not  afford  relief  in  doses  that  the  practitioner  is 
willing  to  give. 

I  have  given,  in  a  case  of  hepatic  colic,  gr.  %  (0.045  gm.)  of 
morphin  in  a  very  short  space  of  time  without  effect.  I  did  not  care 
to  go  beyond  that.  In  these  cases  a  few  whiffs  of  chloroform  will 
afford  relief,  but  often  not  before  the  patient  is  mildly  anesthetized. 
When  the  intensity  of  the  spasm  has  thus  been  broken  up,  the  morphin 
previously  administered  becomes  operative  and  is  efficient  in  preventing 
the  recurrence  of  the  attack.  In  these  very  severe  cases  it  is  often  well 
to  give  the  chloroform  at  once,  and  then,  with  any  premonition  of  recur¬ 
rence,  give  morphin,  gr.  %  (0.01  gm.).  The  chloroform  should  not  be 
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pushed  or  continued  for  any  length  of  time,  hut  enough  given  to  relieve 
the  spasm.  Another  indication  for  chloroform  in  preference  to  morphin 
is  in  those  cases  which  have  a  decided  idiosyncrasy  for  morphin. 

Finally,  one  feels  warranted  in  giving  patients  who  are  prone  to 
such  attacks  and  likely  to  be  taken  when  remote  from  assistance  the  advice 
given  by  Lauder  Brunton  to  patients  suffering  from  angina  pectoris, 
namely,  to  place  a  sponge  in  a  small  bottle  with  a  wide  neck,  and,  on 
the  occasion  of  an  attack,  wet  this  sponge  in  chloroform  and  inhale.  As 
the  patient  drowses  off,  the  bottle  will  fall  from  his  hand,  and  no  harm 
from  overdose  can  occur. 

Its  effect  may  be  permanent,  owing  to  the  discharge  of  the  calculus 
during  the  period  of  relaxation  or  to  the  relief  of  the  pressure  behind  the 
obstruction,  the  relaxation  permitting  of  the  passage  of  urine  by  the  im¬ 
pacted  calculus ;  or  its  effects  may  be  evanescent  owing  to  a  recurrence  of 
the  original  conditions  giving  rise  to  the  attack.  In  these  latter  cases  the 
addition  of  the  morphin  is  needed. 

The  usually  accepted  view  of  the  cause  of  tlfe  colic  is  the  spasm  set 
up  by  the  irritation  induced  by  the  calculus.  Bevan,  however,  is  confident 
that  the  passage  of  the  stone  through  the  ureter  itself  does  not  cause  any 
pain  at  all,  but  that  “the  cause  of  a  renal  colic  is  a  greatly  increased  intra- 
renal  tension  due  to  a  plugging  of  the  ureter”  ;  and,  while  the  former 
view  is  the  simpler,  still  the  rapid  disappearance  of  the  attack  with  relief 
over  long  intervals,  though  the  stone  is  shown  by  the  X-ray  to  remain  in 
situ,  . the  passage  of  stones  of  considerable  size  and  roughness  without  pain, 
and  the  attacks  of  colic  induced  by  blood-clots  or  other  soft  substances  add 
weight  to  Bevan’s  view. 

Atropin. — Because  of  the  striking  effect  of  this  drug  on  all  unstriated 
muscle  substance,  whose  function  it  diminishes,  it  is  used  when  these 
structures  are  in  a  condition  of  spasm.  The  best  way  to  administer  atro¬ 
pin  is  hypodermically,  and  a  sufficiency  used  to  effect  the  purpose:  gr. 
1/100,  gr.  1/75,  or  gr.  1/50  (0.0006  to  0.0012  gm.).  It  may  be  used 
in  combination  with  morphin,  gr.  1/150  to  gr.  1/75  (0.00045  to  0.0009 
gm.),  thus  bringing  the  sedative  effect  of  the  two  drugs  to  bear  at  once. 
Each  tends  to  bring  relief,  though  the  modus  operandi  is  not  identical. 
Another  advantage  of  the  combination  of  the  two  drugs  lies  in  the  fact 
that  the  nausea,  and  vomiting,  which  in  many  patients  are  the  inevitable 
sequelae  of  morphin  administration,  are  greatly  ameliorated  or  quite  pre¬ 
vented  by  the  atropin.  Here,  again,  one  must  be  assured  that  the  patient 
has  never  shown  marked  idiosyncrasies  for  the  members  of  the  belladonna 
group. 

Chloral . — When  the  pain  is  less  severe,  or  has  in  a  measure  been 
controlled,  chloral,  on  account  of  its  sedative  effect  on  all  nerve  structures, 
may  break  the  reflex  between  sensory  irritation  and  muscular  response 
in  the  ureter  and  thus  bring  relief.  It  may  be  given  by  the  mouth  in  doses 
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of  gr.  xv  to  xx  (1.0  to  1.3  gm.),  or  by  rectum  in  an  ounce  or  two  of  warm 
milk,  in  double  the  dose,  gr.  xxx  (2.0  gm.). 

1  refrain  from  mentioning  the  drugs  of  lesser  activity  classed  as  seda¬ 
tives,  because  their  usage  is  not  followed  by  satisfactory  results  in  such 
decided  spasm  as  renal  colic,  and  but  defers  the  measures  of  real  value 
that  have  just  been  cited. 

Treatment  of  Other  Symptoms  Than  Pain  during  the  Attack — 

Nausea  and  Vomiting. — Nausea  and  vomiting  are  so  intimately  connected 
with  the  pain,  so  secondary  in  importance  to  the’pain,  in  the  minds  of  both 
patient  and  physician,  and  so  promptly  disappear  with  the  pain  that  our 
attentions  are  directed  entirely  toward  the  latter.  The  treatment  of  the 
nausea  and  vomiting  itself,  except  through  relief  of  the  colic,  would  be 
worse  than  useless.  Those  of  us  who  seek  for  the  protective,  curative,  or 
compensatory  significance  of  the  symptoms  in  disease  will  find  it  in  the 
relaxation  of  the  spasm  induced  by  the  vomiting  that  facilitates  the  dis¬ 
charge  of  the  offending  calculus. 

Collapse. — Prostiatibn  and  collapse  may  occur  in  very  severe  attacks 
and  in  patients  already  weakened.  It  should  be  the  same  as  for  collapse 
in  other  conditions  :  heat  to  the  extremities,  a  hot  saline  irrigation  at 
110°  F.,  to  which  a  cup  of  strong  black  coffee  may  well  be  added,  diffusible 
cardiac  stimulants,  like  ammonia,  the  vasomotor  stimulants,  adrenalin, 
TT[  xv  to  xx  (1  to  1.33  c.c.),  into  the  muscle,  caffein,  as  a  soluble  salt,  ben¬ 
zoate  or  salicylate,  gr.  v  (0.3  gm.),  or  camphor,  gr.  v  (0.3  gm.),  in  10 
per  cent  to  20  per  cent  solution  in  sterile  oil,  or,  if  the  heart  is  weak, 
strophanthin,  Merck,  gr.  1/120  to  gr.  1/60  (0.0005  to  0.001  gm.).  All 
these  may  be  given  hypodermically,  or,  better,  intramuscularly. 

Chill  and  Fever. — This  may  occur  with  the  colic  when  there  is  no 
infection.  It  passes  with  the  spasm  and  needs  no  special  treatment,  unless 
out  of  proportion  to  the  pain,  when  heat  to  the  body  during  the  chill 
and  cool  sponge  baths  during  the  fever  may  be  given.  Recurring  chills 
and  fever  occur  with  infection  and  have  been  considered  under  pyelo¬ 
nephritis* 

Suppression  of  Urine. — The  simple  act  of  catheterism  determines 
whether  we  are  dealing  with  retention  or  suppression.  The  first  twenty- 
four  hours  gives  us  little  alarm,  as  transitory  anureses  lasting  twelve  to 
twenty-four  hours  may  occur  after  an  attack  of  colic,  as  it  may  after  an 
operative  procedure  on  the  kidney  or  other  abdominal  organs,  but  when  it 
runs  beyond  the  first  twenty-four  hours  the  possibilities  of  a  persistent 
anuresis  are  greatly  increased.  There  is  a  curious  tolerance,  a  freedom 
from  any  symptoms  of  distress,  that  lasts  five  or  six  days,  that  may  lure 
the  careless  into  a  sense  of  security;  then  come  on  a  feeling  of  fatigue, 
a  restlessness,  sleeplessness,  and  digestive  disturbances  that  betoken  the 
earliest  toxic  effects  of  retained  products,  then  follows  a  uremia,  the 
patient  sinking  into  a  coma  in  which  he  dies;  rarely  are  convulsive  seizures 
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present.  The  ureter  may  be  catheterized  in  these  cases,  passing  beyond 
the  stone  and,  by  relieving  the  tension,  remove  factors  determining  sup¬ 
pression.  I  have  seen  considerable  accumulation  of  ureanitrogen  in  the 
blood,  resulting  from  the  shock  of  passing  a  stone,  clear  up  in  two  or 
three  days. 

The  mortality  of  non-operated  cases  is  large,  about  70  per  cent. 

Vigorous  treatment  in  the  early  stages  is  indicated,  and  the  earliest 
signs  of  poisoning  should  hasten  any  surgical  procedure  of  promise.  In 
suppression  decapsulation  is  effective  in  many  cases  when  operated  early. 

That  many  of  the  kidneys  of  nephrolithiasis  are  in  a  condition  of 
chronic  congestion  we  know,  and,  appreciating  the  possibility  of  an  in¬ 
crease  of  congestion  as  contributing  to  the  anuresis,  we  apply  cups  over  the 
kidney  region,  wet  or  dry,  or  hot  fomentations.  We  further  relieve  the 
congestion  and  enhance  a  vicarious  function  by  inducing  vigorous  cathar¬ 
sis,  by  the  use  of  salines  and  diaphoresis,  by  the  use  of  the  hot  pack  or  hot¬ 
air  bath,  or,  in  the  absence  of  facilities  for  carrying  out  these  measures, 
pilocarpin  hydrochlorid  may  be  given  in  doses  of  gr.  1/10  to  gr.  1/5 
(0.006  to  0.01  gm.). 

Failure  of  response  of  the  kidneys  to  these  efforts  at  relief  leads  us 
to  stimulate  their  function  by  bringing  to  them  normal  products  of  excre¬ 
tion  such  as  water  and  sodium  chlorid,  best  administered,  the  water  by 
mouth  or  with  salt  as  a  physiological  salt  solution  by  the  rectum  by  means 
of  colonic  irrigation,  using  2  to  8  gallons  at  105°  E.  to  120°  F.  One 
may  have  recourse  even  to  hypodermoclysis  and  infusion.  With  the  onset 
of  uremia  the  infusion  may  be  preceded  with  benefit  by  venesection. 

Drugs. — Drugs,  as  diuretics,  may  be  used,  my  preference  being  for  the 
theobromin-sodium-salicylate  or  diuretin  in  doses  of  gr.  x  to  gr.  xv  (0.6 
to  1.0  gm.)  three  or  four  times  a.  day,  or  some  other  member  of  the  same 
series,  such  as  theocin,  gr.  iii  to  v  (0.2  to  0.3  gm),  t.  i.  d.,  or,  in  the  case 
of  weak  heart,  caffein  in  the  same  doses.  Alkaline  salts  may  prove  useful, 
the  citrate,  bicarbonate,  or  acetate  of  potash  or  the  acid  potassium  tartrate 
(cream  of  tartar)  in  dose  of  gr.  xv  to  xxx  (1.0  to  2.0  gm.)  every  two 
hours,  singly  or  in  combination. 

Lemonade  or  imperial  drink  (cream  of  tartar  gss  to  O  iii  (15  gm.  to 
1,500  c.c.)  of  boiling  water,  and  lemon  peel  and  sugar  to  the  taste)  may 
be  given  ad  libitum.  Should  the  major  accidents  of  uremia,  convulsions, 
occur  they  are  to  he  treated  as  in  the  uremias  of  nephritis  (see  Nephritis). 

Death  from  suppression  usually  occurs  on  the  tenth  or  eleventh  day. 

After  an  attack  the  patient  should  remain  in  bed  until  the  ache  and 
soreness  have  passed  and  the  evidences  in  the  urine  of  irritation  of  the 
stone  have  ceased. 

When  infection  occurs  the  picture  changes,  and  we  have  to  deal  with 
pyelitis  and  pyelonephritis  (see  Pyelitis). 
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Lithiasis 

When  an  attack  of  renal  colic  has  occurred  or  the  presence  of  sand, 
gravel,  or  calculus  has  evidenced  that  a  state  of  lithiasis  exists,  certain 
precautions  must  be  observed  to  avoid  an  aggravation  of  the  condition  or 
prevent  the  onset  of  or  recurrence  of  an  attack. 

The  patient  should  lead  a  quiet  life  with  avoidance  of  excesses  of  any 
kind.  Violent  physical  effort  or  sudden  exertion  may  precipitate  an 
attack  of  colic.  This  does  not  mean  that  a  sedentary  life  should  be  encour¬ 
aged,  for  this  is  a  factor  rather  in  the  production  of  the  condition. 

Exercise. — Exercise  is  important  in  that  a  normal  functioning  of  the 
muscles  encourages  a  normal  metabolism  in  these  structures.  It  must 
be  light  in  those  in  whom  colic  has  occurred,  such  as  walking  and  calis¬ 
thenics  and  massage  ;  it  may  take  on  more  vigorous  forms  in  those  in  whom 
sand  or  gravel  alone  have  appeared,  while  it  may  be  said  that,  other  things 
being  equal,  the  younger  the  subject  the  more  active  may  be  the  exercise. 

The  links  in  the  chain  of  events  that  give  rise  to  calculi  are  not  all  of 
them  clearly  discernible.  Our  present  theories  assume  that  in  the  inter¬ 
mediary  stages  of  the  catabolism  of  certain  organic  substances,  members 
of  the  purin  group,  or  in  the  play  of  physicochemical  processes  in  the  dis¬ 
position  of  certain  inorganic  salts,  such  as  the  phosphates,  errors  creep 
in,  errors  which  are  determined  either  by  heredity  or  acquisition;  and, 
further,  that  damage  to  the  kidney,  either  a  trauma  by  salts  precipitated 
in  its  tissue  or  bacterial  infection,  plays  its  part. 

It  is  on  this  assumption  that  we  order  our  therapy,  to  improve  the 
functions  of  the  body  by  wholesome  living,  avoidance  of  excesses,  exercise, 
fresh  air,  baths,  sufficiency  of  sleep,  and  proper  correlation  of  work  and 
rest,  aiming  to  lessen  the  tendency  to  errors  in  metabolism,  inherited  or 
acquired.  We  so  order  our  diet  as  to  burden  as  little  as  possible  the  tissues 
with  the  substances  difficult  of  catabolism;  that  we  avoid  or  ameliorate 
infection,  and  encourage  elimination. 

Diet. — Our  diet  is  determined  by  the  nature  of  the  error  in  metabolism 
and  that  in  turn  by  the  examination  of  the  stone  or  gravel ;  hence  the  im¬ 
portance  of  examining  each  passage  of  urine  to  obtain  the  calculus  that  may 
pass.  The  vast  majority  of  calculi  belong  to  one  of  three  groups:  uric 
acid,  oxalates,  or  phosphates.  Oxalates  and  uric  acid  form  one  group, 
found  in  acid  urines,  while  the  phosphates,  found  in  alkaline  urine,  form 
the  second.  The  phosphatic  calculi  are  as  a  rule  secondary  to  infection 
and  urinary  fermentation,  though  they  may,  like  the  first  group,  be 
primary.  Kahn  and  Rosenbloom  find  that  the  vast  majority  of  renal 
calculi  are  composed  of  oxalate  of  lime  and,  though  uric  acid  and  urates 
are  found  in  nearly  all,  it  is  the  oxalates  that  compose  the  main  portion. 

Two  fundamental  principles  are  to  be  observed  in  all  cases:  (1)  sim- 
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plicity  of  diet,  that  is,  avoidance  of  rich  food,  multiplicity  of  courses  and 
foods  in  a  course,  and  (2)  sufficiency  and  only  sufficiency,  that  is,  for  a 
man  of  ordinary  activities  about  40  calories  per  kilo,  or  2,800  to  3,000 
calories,  for  the  man  of  average  weight. 

When  the  stone  or  gravel  is  composed  of  uric  acid,  meats  should  be 
cut  down  to  small  quantities,  and  especially  those  containing  much  cellular 
material  like  sweetbread,  kidney,  liver,  or  brain;  all  smoked,  spiced,  and 
highly  seasoned  food  and  rich  pastry  should  be  forbidden.  Fats  and  sugars 
should  be  given  in  moderation,  and  the  amounts  of  vegetables,  fruit,  and 
milk  increased. 

When  the  stone  is  composed  of  oxalates  those  foods  that  contain  much 
oxalic  acid  or  substances  from  which  oxalates  may  be  derived  should  be 
avoided.  Most  vegetables  (except  the  legumes,  for  example,  peas  and 
beans)  are  interdicted,  especially  spinach  and  rhubarb,  on  account  of  the 
oxalates  they  contain  and  the  large  amount  of  calcium  in  most  vegetables, 
which  renders  the  oxalates  less  soluble.  Figs,  strawberries,  apples,  and 
pears  should  be  included  in  this  list  of  articles  forbidden.  On  the  other 
hand,  meats  are  to  be  allowed  more  freely,  except  the  glands,  thymus, 
liver,  etc.,  named  above,  and  according  to  Klemperer,  gelatin,  as  all  these 
substances  are  said  to  give  rise  to  oxalic  acid  in  the  process  of  metabolism. 

When  the  stone  is  composed  of  phosphates  the  vegetable  diet  should 
be  decreased  and  the  meat  increased. 

In  many  cases  the  nature  of  the  stone  is  unknown  or  it  proves  to  be 
mixed  and,  as  Klemperer  has  wisely  said,  “the  prophylaxis  of  renal  cal¬ 
culus  lies  in  the  mixed  diet  dictated  by  nature/7  and,  indeed,  while  we 
seek  to  be  guided  by  the  data  of  scientific  experimentation  and  research, 
our  deduction  should  not  lead  us  too  far  from  the  road  of  experience,  and 
we  should  feel  that  until  our  information  is  very  definite  it  is  safer  to 
steer  the  middle  course  and  not  depart  too  widely  from  the  diet  nature 
has  laid  down  for  man. 

Alcohol. — Alcohol  is  to  be  strictly  forbidden.  Its  ingestion  inter¬ 
feres  with,  not  enhances,  the  metabolic  processes. 

Water. — That  concentration  of  the  urine,  that  is,  oliguresis,  facilitates 
the  precipitation  of  the  salts  within  the  kidney  substance  is  a  part  of  the 
theory  of  calculus  formation,  and  for  this  reason  as  well  as  for  the  purpose 
of  flushing  out  mechanically  the  small  crystals  formed  before  concretion 
can  ensue,  water  is  given  in  abundance.  The  quantity  should  amount  to 
2y2  to  3  quarts,  which  usually  affords  48  to  64  ounces  of  urine.  The  water 
intake  should  be  frequent,  every  two  hours,  or  at  mealtime,  between  meals, 
and  on  retiring. 

Alkaline  Waters. — It  is  often  advised  to  give  alkalis  with  the  idea 
that  they  have  a  solvent  effect  on  the  stone  formed,  which  seems  to  me 
extremely  dubious,  but  they  do  act  as  diuretics  and  do  diminish  the 
acidity  of  the  urine,  a  reaction  which  favors  the  formation  of  urates. 
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If,  as  the  analyses  of  Kahn  and  Rosenbloom  would  seem  to  show,  oxalate 
of  calcium  plays  so  large  a  role  and  uric  acid  and  its  salts  so  small  a  one 
in  the  formation  of  renal  calculi,  their  contention  that  alkalis  are  contra¬ 
indicated  and  advice  to  render  the  urine  acid  would  seem  logical.  One 
would  use  benzoates  or  salicylates  for  such  a  purpose  in  doses  sufficient 
to  effect  the  desired  result. 

If  the  urine  reacts  alkaline  the  alkali  should  he  intermitted  lest  the 
formation  of  phosphates  about  existing  stone  occur.  Lithia  waters  have 
been  much  in  vogue,  but  lithia  probably  has  no  effect  to  dissolve  the  acid 
calculi  present  and  probably  does  facilitate  the  formation  of  phosphatic 
calculi.  As  for  the  numerous  mineral  waters  advised,  one  should  assure 
oneself  from  reliable  published  analyses  that  they  do  contain  appreciable 
quantities  of  alkalis. 

If  one  wishes  the  effects  of  alkalis  it  is  better  to  use  them  as  such, 
citrate,  acetate,  or  bicarbonate  of  potash,  in  doses  of  gr.  xxx  (2  gm.) 
every  three  hours  until  the  reaction  of  the  urine  is  reduced  to  near  the 
neutral  point. 

As  for  piperazin  and  its  compounds  and  other  so-called  uric  acid 
solvents  for  which  extravagant  claims  are  made,  I  will  express  my  total 
disbelief  in  their  efficacy  and  dismiss  them  without  further  comment. 

Renal  Calculus 

Of  the  various  surgical  procedures  used  for  the  relief  of  this  condition 
mention  only  will  be  made  here ;  for  the  indications  and  technic  one  must 
consult  competent  surgical  authority. 

The  X-ray  and  ureteral  catheterism  are  valued  assistants  in  localiz¬ 
ing  the  obstruction.  The  presence  of  a  calculus  should  not  precipitate  a 
surgical  procedure  unless  there  are  evidences  at  the  time  of  its  discovery  of 
damage  or,  by  virtue  of  its  size1,  site,  etc,,  a  threat  of  damage  to  the  kidney ; 
for  a  stone  in  the  pelvis  may  lie  long  quiescent  or  a  stone  in  the  pelvis  or 
ureter  may  be  passed  without  trouble  or  danger ;  but  any  calculus  is  rife 
with  danger  and  the  patient  entertaining  it  should  have  adequate  examina¬ 
tion  from  time  to  time  in  order  early  to  appreciate  renal  changes,  infec¬ 
tion  and  local  injury.  Moreover,  the  mere  act  of  ureteral  catheterism 
may  so  dislodge  a  stone  from  its  point  of  impaction  as  to  facilitate  its 
passage. 

Through  the  ureteral  catheter  local  anesthetics  such  as  cocain  or  eucain 
may  lessen  the  spasm  and  effect  a  release,  or  lubricants  may  be  introduced 
in  the  same  way,  such  as  sterile  olive  oil  or  almond  oil. 

Stripping  the  ureter  through  the  vagina  or  rectum  and  dilatation  of 
the  ureter  below  the  point  of  impaction  have  been  attempted.  Buerger 
has  reported  a  fair  measure  of  success  with  the  latter  method. 

Among  other  measures  that  have  met  each  with  its  modicum  of  success 
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are  cutting  the  meatus  of  the  ureter  to  make  more  room,  using  a  special 
ureteral  forceps  and  even  fulgurating. 

Upon  surgery  we  have  to  depend  for  relief  in  a  large  proportion  of  the 
cases.  Ureterolithotomy,  removal  of  stone  from  the  ureter,  and  nephro¬ 
lithotomy,  removal  of  stone  from  the  kidney,  may  be  done  when  no  infec¬ 
tion  or  complication  is  present,  with  a  minimum  of  danger. 

Of  the  three  operations  on  the  kidney,  pyelotomy,  nephrolithotomy, 
and  nephrectomy,  the  first,  pyelotomy,  or  incision  into  the  pelvis  of  the 
kidney,  is  indicated  when  the  stone  or  stones  are  of  small  or  medium  size 
and  confined  to  the  pelvis  of  the  kidney,  and  is  the  operation  least  to  he 
dreaded  and  gives  the  best  results. 

When  the  stones  are  multiple,  when  branched  into  the  calices  and  when 
infected  nephrolithotomy  may  he  done.  When  infection  is  present,  how¬ 
ever,  the  drainage  sinus  is  loathe  to  heal,  the  infection  often  persists 
and  thereby  endangers  the  other  kidney,  so  that  nephrectomy  becomes 
eventually  imperative.  When,  then,  infection  is  marked,  with  pyelo¬ 
nephritis,  pyonephrosis,  and  perinephritis,  a  nephrectomy  should  be  the 
operation  of  choice. 

A  nephrectomy,  however,  must  be  preceded  by  an  assurance  in  the 
mind  of  the  operator  that  the  remaining  kidney  is  capable  of  functioning, 
and  entails  on  him  the  necessity  of  determining  this  fact  to  the  best  of 
his  ability  by  the  use  of  the  functional  tests,  determination  of  urea — or 
total  non-protein  nitrogen  in  the  blood,  study  of  water,  saline  and  nitrog¬ 
enous  output,  while  the  intake  is  accurately  known,  and  by  the  inspection 
of  the  remaining  kidney  if  in  doubt. 

More  serious  to  the  patient  and  more  trying  to  the  therapeutist  is  the 
infection  superadded  to  the  nephrolithiasis,  the  treatment  of  which  has 
been  taken  up  under  Pyelitis. 
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CHAPTER  XXIX 


TUBERCULOUS  KIDNEY 

Prank  Sherman  Meara  and  Alfred  Townsend  Osgood 

If,  in  considering  the  relationship  of  kidney  affection  to  tuberculosis, 
we  accept  the  broad  classification  of  Castaigne  and  divide  the  kidney  lesions 
into  those  which  show  tuberculous  lesions  and  those  which,  in  a  tuber¬ 
culous  subject,  may  be  reasonably  attributable  to  tuberculosis,  such  as 
amyloid  kidney,  parenchymatous  or  interstitial  nephritis,  it  is  only  with 
the  first  class  of  cases  that  this  article  deals. 

Even  among  the  kidneys  that  show  local  tuberculosis  a  discrimination 
must  be  made  therapeutically  between  those  which  share  in  a  general 
miliary  tuberculosis,  are  bilateral  and  not  amenable  to  any  therapeutic 
effort,  and  those  which  are  sometimes  called  primary,  better  termed 
“chronic  localized  tuberculosis,”  which,  at  least  in  its  incipiency,  is  uni¬ 
lateral  in  90  per  cent  or  more  of  the  cases,  and  in  that  very  fact  enhances 
the  chances  of  success  in  treatment  immensely. 

Of  the  three  possible  modes  of  infection,  hematogenous,  or  descending, 
by  the  genito-urinary  tract,  or  ascending,  and  by  contiguity,  it  is  the  con¬ 
sensus  of  opinion  tp-day  that  in  the  vast  majority  of  cases  the  route  is  by 
the  blood-stream.  The  original  site  of  infection  may  be  obscure,  as  a 
gland,  a  bone  lesion,  or  old  pulmonary  lesion,  or  more  obvious. 

The  ureter  and  bladder  may  share  in  the  process,  while  the  involvement 
of  the  second  kidney,  so  often  due  to  infection  through  blood  or  bladder, 
from  the  first,  is  an  important  fact  in  determining  surgical  procedure.. 


TREATMENT 

The  treatment  of  tuberculosis  of  the  kidney,  like  the  treatment  of 
tuberculosis  of  the  lung,  begins  with  the  earliest  possible  appreciation  of 
the  incipiency  of  the  lesion,  so  that  accuracy  of  diagnosis  becomes  an  essen¬ 
tial  part  of  the  treatment,  and  too  much  attention  cannot  be  given  to 
the  early  manifestations  of  the  trouble.  The  importance  of  this  statement 
lies  in  the  fact  that  the  only  curative  treatment  follows  immediately  upon 
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the  diagnosis,  namely,  extirpation  of  the  affected  kidney,  and  the  earlier 
the  more  certain  may  one  feel  of  complete  eradication  of  the  disease. 

lliese  earliest  signs,  of  tuberculosis  are  usually  expressed  as  distur¬ 
bances  in  the  urine,  either  in  its  composition  or  its  evacuation.  So  com¬ 
mon  are  these  urinary  troubles  in  the  experience  of  every  practitioner  that 
a  pernicious  habit  has  grown  up  of  classifying  such  under  the  rubric  of 
cystitis  and  treating  their  importance  as  trivial.  So  remote  are  these 
earlier  manifestations  from  the  disasters  that  eventually  make  plain  the 
true  state  of  affairs,  and  interrupted  by  so  many  periods  of  remission  or 
amelioration,  that  their  connection  is  often  forgotten  when  the  diagnosis 
is  established.  When  one  considers  that  these  so-called  cases  of  cystitis 
are  the  announcement  of  new  growths,  or  stone  in  the  bladder,  hyper¬ 
trophied  prostate  or  of  new  growth,  stone,  or  tuberculosis  of  the  kidney, 
and  that,  even  when  the  condition  is  true  cystitis,  pyelitis  and  pyelone¬ 
phritis  may  ensue,  one  feels  that  an  abnormal  condition  of  the  urine  or  its 
passage  should  always  be  dealt  with  seriously  and  investigated  in  the  light 
of  these  possibilities. 

The  first  symptom  that  may  take  the  patient  to  the  physician  is  pain, 
stiffness  or  soreness  in  the  muscles  of  the  lumbar  region,  and  here  again 
a  besetting  sin  is  the  inclination  to  call  all  these  pains  lumbago,  forgetting 
their  relation  to  the  kidney  and  other  pelvic  organs,  as  well  as  to  disease 
of  the  spinal  column  and  nerve  roots.  Again  slight  constitutional  dis¬ 
turbances  for  which  it  is  difficult  to  attribute  a  cause  may  be  due  to  the 
involvement  of  the  kidney  in  a.  tuberculous  process. 

The  disturbances  in  the  evacuation  of  urine  that  attract  the  patient’s 
attention  are  the  quantity,  frequency,  and  discomfort  attending  it.  Poly¬ 
uria,  not  necessarily  with  pain,  may  be  the  earliest  sign;  indeed,  in  the 
great  majority  of  cases  it  is  the  first  symptom.  During  this  early  period 
of  polyuria  the  urine  shows  no  blood,  no  pus,  and  usually  no  tubercle 
bacilli.  Frequency  of  micturition,  especially  at  night,  is  fairly  common. 
This  is  followed  by  a  period  of  pain.  The  pain  varies  in  degree  and  char¬ 
acter,  but  mention  is  made  by  some  authors  of  the  rather  characteristic 
occurrence  of  pain  in  the  middle  of  the  act  of  urination,  relieved  by  its 
completion.  Hematuria,  microscopic  or  gross,  occurs  in  this  period. 

Blood  in  the  urine  may  first  call  attention  to  the  trouble.  Granted  that, 
suspecting  the  kidney  from  any  of  these  symptoms,  the  urine  be  examined 
and  found  abnormal,  a  search  should  be  instituted  for  the  cause. 

The  urine  in  these  cases  is  acid  and  contains  red  and  white  cells.  Pus 
cells  in  an  acid  urine  excite  the  suspicion  of  one  of  two  conditions,  a  colon 
bacillus  infection  or  tuberculosis.  Lawrason  Brown  says  “that  when  a 
patient  with  tuberculosis  develops  albuminuria,  renal  tuberculosis  should 
be  thought  of  at  once.” 

Cultures  on  the  ordinary  media  will  discover  the  bacillus  coli,  but  not 
the  tubercle  bacillus,  and  the  absence  of  growth  increases  suspicion  and 
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leads  to  a  careful  search  for  the  tubercle  bacillus,  which,  after  repeated 
examination  for  its  presence,  is  almost  invariably  found.  If  the  organism 
is  not  found  the  sediment  should  be  injected  into  a  guinea  pig.  The  red 
blood-cells  are  almost  invariably  present,  intermittently  in  sufficient  quan¬ 
tity  to  show  macroscopically.  Such  hematuria  is  always  highly  suggestive 
of  tuberculosis.  Remissions  are  common,  during  which  the  urine  clears 
up  and  the  patient  appears  in  the  blush  of  health  and  the  vigilance  of  the 
unwary  physician  is  relaxed  to  the  patient’s  ultimate  undoing.  A  tena¬ 
cious  memory  is  a  valuable  item  in  the  physician’s  armamentarium  for 
sooner  or  later  the  symptoms  will  recur  in  more  emphatic  terms,  for  the 
process  is  almost  certainly  insidiously  going  forward  to  the  eventual  de¬ 
struction  of  the  kidney — and  the  patient.  But  the  process  is  not  confined 
to  the  kidney  first  involved  during  the  symptomless  periods,  but  the  other 
kidney  is  implicated  and  the  urinary  tract  in  larger  measure.  A  con¬ 
siderable  portion  of  cases  of  male  genital  tuberculosis  are  secondary 
extensions  of  renal  tuberculosis. 

While  the  finding  of  the*  tubercle  bacilli  may  be  taken  to  establish  the 
diagnosis  of  tuberculosis  in  the  patient  as  certain  and  in  the  kidney  as 
highly  probable,  still  it  is  possible  for  the  kidney  to  excrete  the  bacilli  with¬ 
out  itself  becoming  involved;  moreover,  tuberculosis  of  epididymis,  sper¬ 
matic  cord,  prostate  or  seminal  vesicles  may  be  the  cause  of  the  bacilluria ; 
hence,  a  detailed  examination  of  this  tract  is  indicated.  To  localize  the 
lesion  a  cystoscopy  is  imperative. 

A  cystoscopy  determines  the  presence  or  absence  of  a  bladder  compli¬ 
cation,  while  the  examination  of  the  ureteral  orifices  may  indicate  the 
side  involved,  which  a  ureteral  catheterism  makes  more  sure.  The 
urine  taken  from  these  ureters  is  examined  for  the  tubercle  bacilli,  blood, 
pus,  etc.  The  function  of  either  kidney  must  be  determined  by  this  method 
as  well.  The  X-ray  may  add  its  assistance,  and  in  doubtful  cases  the 
tuberculin  test  (hypodermatic)  or  inoculation  of  urine  into  guinea  pigs 
will  help.  The  best  opinion  urges  operation  at  the  earliest  possible  mo¬ 
ment  when  one  kidney  alone  is  affected.  The  failure  of  satisfactory  evi¬ 
dence  of  cure  from  medical  measures  alone,  and  the  danger  of  increase  of 
the  condition  with  involvement  of  the  other  kidney  and  other  structures 
urge  the  surgical  procedure.  The  mortality  of  the  procedure  has  steadily 
fallen  to  5  per  cent  and  less  in  some  series,  while  the  percentages  of 
permanent  cures  have  become  encouraging.  Neither  the  presence  of  tuber¬ 
culosis  in  other  organs,  nor  involvement  of  the  bladder,  forbids  the  opera¬ 
tion  ;  the  bladder  lesion  heals  the  more  rapidly  after  the  removal  of  the 
kidney. 

Involvement  of  the  other  kidney  contra-indicates  nephrectomy.  The 
interpretation  of  the  urine  coming  from  the  other  ureter  in  determining 
the  involvement  of  the  second  kidney  demands  at  times  nice  judgment. 

Brown,  quoting  Rovsing,  says,  “the  absence  of  albumin,  pus,  or  bac- 
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teria  from  the  second  kidney  may  be  relied  upon  as  a  rule;  if  pus  and 
bacteria  are  present  removal  of  the  first  kidney  is  usually  contra-indicated, 
while  if  albumin,  but  no  pus  or  bacteria,  is  found,  it  is  not  a  contra-indica¬ 
tion,  the  albumin  being  due  to  toxic  changes  and  usually  disappearing 
rapidly  after  the  removal  of  the  diseased  organ.” 

The  functional  tests  are  such  as  were  discussed  under  Pyelitis. 

As  in  the  surgical  treatment  of  pyelonephritis,  the  question  of  nephrec¬ 
tomy  arises,  and  it  seems  to  be  that  the  pros  and  cons  in  the  two  condi¬ 
tions  (see  Pyelitis)  are  much  the  same,  except  that  hesitation  and  delay 
in  carrying  out  vaccination  and  other  medical  measures  are  less  justifiable 
in  tuberculosis  of  the  kidney. 

If  an  early  diagnosis  is  not  made  or,  being  made,  the  operation  is  re¬ 
fused,  the  patient  will  sooner  or  later  enter  on  a  period  of  great  distress. 
This  is  the  period  of  “cystitis”  due  to  the  striking  involvement  of  the 
bladder  in  the  process.  Robbed  of  rest  and  sleep  by  frequency  of  micturi¬ 
tion,  often  every  fifteen  to  thirty  minutes  night  and  day,  worn  with  the 
pain  that  accompanies  each  voiding,  burdened  with  the  added  toxins  of 
secondary  infections,  especially  in  the  kidney,  and  the  febrile  impulses 
accompanying  such  infections,  the  patients’  health  and  strength  are  under¬ 
mined  and  their  state  is  most  pitiable.  Gross  lesions  are  present  in  the 
pelvis  of  the  kidney  or  its  parenchyma  by  this  time,  and  innumerable 
tubercle  bacilli  are  present  in  the  urine,  and  yet  an  army  of  these  sufferers 
are  ever  treated  for  a  “rebellious  cystitis.” 

If  the  patient  refuse  the  operation,  or  if  the  two  kidneys  be  so  involved 
as  to  make  operation  unjustifiable,  and,  indeed,  after  an  operation, 
whether  there  be  a  residuum  of  tuberculous  infiltration  in  the  bladder  or 
not,  the  patient  is  to  be  treated  like  a  case  of  pulmonary  or  other  form  of 
tuberculosis.  It  is  now  generally  believed  that  the  so-called  primary 
tuberculosis  of  the  kidney  is  in  reality  always  secondary  to  a  process  else¬ 
where  in  the  body,  as  has  been  mentioned,  and  even  when  it  is  not  evident 
it  is  to  be  assumed  and  the  therapy  to  be  determined  by  the  assumption. 

Such  treatment  consists  of  an  abundance  of  fresh  air,  a  sufficiency  of 
good  food,  and  a  proper  hygiene.  To  this  may  be  added  cautious  vaccine 
treatment  and  the  relief  of  symptoms  of  distress  caused  by  the  condition 
itself  or  by  its  complications.  Fresh  air  has  come  to  be  known  as  the 
most  important  factor  in  the  successful  treatment  of  pulmonary  tuber¬ 
culosis,  but  it  is  not  to  be  forgotten,  as  it  sometimes  is,  that  fresh  air  is 
equally  important  in  the  treatment  of  tuberculosis  of  other  organs  than  the 
lung,  and,  indeed,  that  in  so  treating  tuberculosis  of  other  organs  we  are 
often,  perhaps  most  often,  treating  an  incipient  or  latent  tuberculosis  of 
the  lungs.  But  I  think  we  should  go  further  than  that  and  appreciate  that 
a  tuberculosis  is  not  the  only  infection,  acute  or  chronic,  which  is  bene¬ 
fited  by  fresh  air,  as  was  insisted  on  in  the  chapter  on  pyelitis. 

Patients,  then,  with  renal  tuberculosis  should  have  an  abundance  of 
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air  both  day  and  night,  and  the  same  devices  for  sleeping  out  of  doors  as 
are  used  in  cases  of  pulmonary  tuberculosis  may  be  employed  here,  the 
porch,  the  veranda,  the  lean-to,  the  tent,  the  fire-escape,  the  roof  or,  failing 
these,  the  room  with  the  maximum  number  of  windows  wide  open  and 
with  all  the  precautions  for  protection  used  under  such  circumstances. 

Sunlight,  a  pleasant  environment,  quiet,  freedom  from  dust  all  add 
their  increment  to  the  cure  of  the  patient. 

The  proper  observance  of  hygienic  measures  is  of  importance.  Baths 
should  be  taken  daily  not  only  for  purposes  of  cleanliness,  but  also  as  a 
therapeutic  measure.  This  latter  result  is  obtained  by  the  cold  bath,  which 
stimulates  the  nervous  functions  and  improves  the  circulation.  In  the 
use  of  the  cold  bath,  however,  one  must  be  guided  by  the  condition  of  the 
patient  and  his  reaction  toward  the  procedure.  These  baths  may  be  taken 
in  the  shape  of  a  sponge,  plunge,  or  shower. 

The  clothing  of  the  patient  should  be  determined  by  the  practitioner, 
who,  appreciating  the  necessity  of  avoiding  chilling  the  surface  of  the 
body  and  at  the  same  time  preserving  the  tone  of  the  skin,  insists  that 
underclothing  shall  be  of  wool,  which  readily  absorbs  moisture  and,  being 
a  poor  conductor  of  heat,  allows  the  skin  to  cool  slowly. 

Next  to  wool  silk  is  preferred  for  these  qualities,  while  cotton  and 
linen  are  to  be  avoided.  Overloading  with  clothes  keeps  the  skin  con¬ 
stantly  moist  in  its  own  secretions  and  has  the  relaxing  effect  of  a  tepid 
bath,  so  that  in  sudden  exposure  to  the  cold  air  the  vessels  do  not  contract 
and  chilling  ensues.  Clothing  indoors  should  be  light  and  heavier  gar¬ 
ments  added  on  going  out. 

A  sufficiency  of  sleep  and  periods  of  rest  must  be  afforded;  exercise 
should  be  insisted  upon,  but  always  regulated  to  the  individual  patient 
and  his  condition  and  never  carried  to  fatigue.  The  bowels  should  be 
regulated,  first  by  habit  and  diet  and,  if  necessary,  by  medication,  but 
always  by  the  mildest  that  proves  effectual. 

Diet. — The  value  of  an  abundant  dietary  in  pulmonary  tuberculosis 
no  longer  requires  a  militant  advocacy ;  it  is  an  accepted  fact,  but  the  value 
of  the  same  dietary  may  not  be  equally  appreciated  in  renal  tuberculosis, 
where  fear  of  overburdening  the  kidney  is  entertained.  When  one  con¬ 
siders,  however,  that,  of  the  three  foodstuffs,  only  one  makes  demands  on 
the  kidney,  the  protein,  and  that  this  may  be  economized  if  there  is  any 
evidence  of  incapacity  of  the  kidney  in  its  elimination  and,  moreover, 
when  one  considers  the  readiness  with  which  compensatory  hypertrophy 
takes  place  in  the  kidney,  he  may  dispel  such  fears  and  feed  abundantly. 
He  should  remember  that  a  man  whose  pursuits  are  light,  such  as  intel¬ 
lectual  work,  requires  about  3,000  calories  of  food  and  about  100  gm. 
of  protein  a  day  and  just  as  much  more  in  the  condition  under  considera¬ 
tion  as  his  appetite  dictates  and  digestion  handles  and,  further,  it  must 
be  remembered  that  if  our  patient  is  febrile  his  demands  are  not  less  than 
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those  of  a  healthy  man  at  rest,  but  more — on  theoretical  grounds  his  re¬ 
quirements  should  be  as  a  minimum  some  25  per  cent  more.  In  a  dam¬ 
aged  kidney,  however,  since  economy  in  protein  may  be  advantageously 
exercised,  60  to  80  gm.  will  probably  he  quite  sufficient. 

The  importance  of  ingestion  of  water  must  not  be  overlooked,  not  only 
as  necessary  to  proper  sequence  of  metabolic  events,  but  also  for  its  specific 
effect  on  the  kidney  and  urinary  passages. 

Tuberculin. — It  is  tempting  to  the  practitioner  to  utilize  this  agent  in 
combating  the  tubercular  process  in  the  kidney,  but  it  must  be  emphasized 
that  the  results  obtained  so  far  in  this  condition  do  not  justify  the  delay 
of  surgical  procedure  when  the  latter  is  indicated.  When,  however,  opera¬ 
tion  cannot  or  may  not  be  performed  tuberculin  therapy  finds  a  proper 
place  in  the  treatment  of  the  patient. 

It  cannot  he  reiterated  with  too  much  insistency  that  this  procedure 
is  not  to  be  lightly  undertaken ;  that  it  requires  thorough  knowledge  of  the 
rationale,  accuracy  in  technic,  and  judgment  in  its  application;  that  one 
undertaking  the  use  of  tuberculin  for  the  first  time  should  give  the  same 
conscientious  study  to  the  situation  he  would  feel  incumbent  upon  him 
in  approaching  his  first  appendectomy  or  hysterectomy,  for  as  much  harm 
can  come  to  the  patient  from  an  ignorant  or  neglectful  physician  in  the 
one  case  as  from  an  ignorant  and  neglectful  surgeon  in  the  other. 

If  one  cannot  do  this  or  has  occasion  to  use  tuberculin  but  rarely,  it  is 
better  to  elicit  the  aid  of  an  expert  in  its  administration,  or  not  use  it  at  all. 

Symptomatic  Treatment. — In  inoperable  cases  our  efforts  are  directed 
to  rendering  the  patient  as  comfortable  as  possible.  The  hygiene  and 
diet  are  considered  as  just  set  down  and  symptoms  treated  as  they  arise. 
Pain  in  the  kidney  region  is  rarely  severe  unless  complicated  with  stone 
or  abscess  and  then  is  treated  with  local  applications  and,  if  necessary, 
with  drugs  in  the  same  manner  as  specified  in  the  chapters  on  Nephrolithia¬ 
sis  and  Pyelitis. 

Still  more  rarely  a  hematuria  sufficiently  severe  to  demand  attention 
may  occur.  Rest  enforced  by  morphin  hypodermically  is  by  all  odds  the 
most  important  measure,  which  may  be  accompanied  by  the  use  of  calcium 
salts,  chlorid,  gr.  xv  (1  gm.)  by  the  mouth  four  times  a  day,  or  lactate, 
gr.  xx  (1.33  gm.)  by  hypodermic  injection  at  the  same  intervals,  horse 
serum  in  10  c.c.  doses,  better  yet,  human  serum  in  amounts  of  10,  20, 
50  c.c.  or  even  whole  blood  into  the  subcutaneous  tissue  in  10  to  30  c.c. 
doses,  gelatin  foods  by  mouth  to  meet  theoretical  considerations  dealing 
with  enhanced  coagulation.  In  very  severe  hemorrhage  transfusion  might 
be  indicated. 

Fever  is  best  controlled  by  the  use  of  cold  water,  as  sponges,  and  open- 
air  treatment  ;  the  chills  by  local  application  of  heat  at  the  time  of  their 
occurrence;  sweats,  which  may  be  very  annoying,  by  proper  care  of  the 
body,  avoiding  too  many  bedclothes,  open  air,  hot  drinks  at  night,  sponges 
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on  retiring  to  which  vinegar  may  he  added,  §i  to  the  pint  or  more,  or  alco¬ 
hol  sponges,  25  per  cent,  or  camphoric  acid  in  doses  of  gr.  xx  to  gr.  xxx 
(1.33  to  2  gm.),  or,  in  most  obstinate  cases,  by  atropin  in  doses  of  gr. 
1/150  to  gr.  1/100  (0.00045  to  0.006  gm.). 

Gastro-intestinal  disturbances  may  be  present,  the  anorexia  taxing  the 
skill  of  those  who  order  and  those  who  prepare  the  food,  while  constipation 
or  diarrhea  may  require  modifications  in  the  diet,  the  use  of  laxatives  on 
the  one  hand,  or  astringents  on  the  other;  but  one  should  always  use  the 
mildest  of  these  that  are  efficacious,  cascara,  aloin,  compound  licorice 
powder  on  the  one  hand,  and  bismuth  on  the  other,  before  having  recourse 
to  drastic  purges  or  opium. 

Complications. — In  the  advanced  cases  the  ingenuity  and  patience  of 
the  physician  may  be  taxed  to  keep  the  patient  even  relatively  comfortable 
in  the  presence  of  one  or  more  possible  complications.  One  of  the  most 
common  is  implication  of  the  bladder. 

Local  applications  of  heat  to  relieve  pain,  the  use  of  acids  or  alkalis 
to  change  the  reaction  of  the  urine,  belladonna  or  hyoscyamus  to  diminish 
irritability,  irrigations  of  the  bladder,  or  even  operation  for  drainage  may 
be  necessary,  or  the  use  of  opium.  Pyelitis  and  pyelonephritis,  more 
rarely,  failure  of  function  of  the  kidney,  with  suppression  and  uremia, 
demand  the  efforts  specified  in  the  article  on  Pyelitis,  or  perinephritic  or 
paranephritic  abscess  requires  surgical  procedure  or  may  rupture  into  the 
peritoneum. 

Prophylaxis. — Prophylaxis  begins  with  the  patient,  who  submits  him¬ 
self  periodically  to  medical  examination  or  at  least  on  the  occasion  of 
slight  ailment ;  then,  on  the  conscientious  examination  of  such  patients  and 
the  discovery  of  incipient  lesions  of  a  tuberculous  nature,  the  prompt 
removal  of  same,  if  possible,  and  detailed  instruction  as  to  mode  of  life 
and  work. 

Such  precautions  are  doubly  imperative  in  those  who  are  subjected  to 
a  tuberculous  environment  or  have  a  tuberculous  history. 

Both  as  a  prologue  and  an  epilogue  to  the  article,  the  authors  would 
insist,  with  the  reiteration  of  Cato’s  “Cathargo  delenda  est,”  suspect  every 
case  of  abnormally  frequent  and  every  case  of  painful  urination  as  being 
tuberculous,  at  least  to  the  extent  of  repeated,  thorough,  search  of  the 
urinary  sediment  for  tubercle  bacilli. 
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CYSTITIS 

Edward  L.  Keyes  and  Howard  S.  Jeck 

PROPHYLAXIS 

The  prevention  of  infection  of  the  bladder  is  by  all  odds  the  most 
important  phase  of  its  treatment,  for  the  normal  bladder  may  he  spon¬ 
taneously  infected  only  by  the  direct  extension  of  gonorrhea  or  tubercu¬ 
losis  from  a  neighboring  organ  (notably  the  prostate  or  the  ureter)  or  by 
irruption  of  an  adjoining  abscess,  while  the  diseased  bladder  (retention, 
stone,  tumor)  may  be  infected  by  any  pyogenic  organisms. 

Prevention  of  Gonorrheal  Cystitis. — This  is  accomplished  by  the 
rules,  especially  the  hygienic  rules  laid  down  in  reference  to  the  treatment 
of  acute  urethral  gonorrhea.  It  is  to  he  noted  that  injections  cause  acute 
cystitis  only  when  they  are  given  brutally  or  to  patients  who  already  have 
a  smoldering,  unsuspected  infection  of  the  bladder  neck. 

Prevention  of  Infection  by  the  Tubercle  Bacillus. — Tuberculous  cys¬ 
titis  threatens  every  patient  with  tuberculosis  of  the  kidney  or  of  the 
prostate  and  seminal  vesicles.  The  proper  treatment  of  the  former  is 
nephrectomy,  but  the  latter  must  he  treated  by  palliative  measures. 

Prevention  of  Spontaneous  Pyogenic  Infections. — The  bacillus  coli 
and  the  pyogenic  cocci  cannot  attack  the  normal  bladder,  but  if  the  bladder 
is  congested  or  otherwise  diseased,  as  is  commonly  the  case  in  retention, 
stone,  and  tumor,  it  is  peculiarly  vulnerable  to  infection.  The  removal 
of  the  etiological  factor  will,  of  course,  do  away  with  the  danger  of  infec¬ 
tion,  but  such  treatment  is  not  always  possible,  notably  in  cases  of  large 
malignant  tumors.  Under  such  circumstances  the  common  sources  of 
spontaneous  infection  must  be  carefully  watched.  These  are  the  prostate 
and  bowel.  There  is  ample  evidence  to  show  that  constipation  causes 
congestion  or  inflammatory  lesions  in  the  mucous  membrane  of  the  colon 
that  permit  absorption  of  the  bacillus  coli  from  the  bowel.  The  bacillus 
passes  through  the  kidney  and  reaches  the  bladder,  there  to  cause  cystitis 
if  the  bladder  is  not  normal.  Hence  it  is  of  the  utmost  importance  to 
prevent  constipation  in  such  cases. 
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The  second  source  of  spontaneous  infection,  for  instance,  the  prostate, 
may  for  years  be  the  seat  of  a  mild  infection  (usually  due  to  the  staphy¬ 
lococcus)  without  causing  any  symptoms  whatever,  yet  forming  an  admir¬ 
able  focus  of  infection  in  case  of  any  intercurrent  diseases  of  the  bladder 
itself.  The  thorough  treatment  of  postgonorrheal  prostatitis  constitute^ 
the  prophylaxis  here.  As  a  further  preventive  of  spontaneous  infection  it 
is  sometimes  useful  to  employ  hexamethylenamin  in  doses  of  20  to  30 
gr.  a  day. 

Prevention  of  Catheteral  Infection. — We  have  already  insisted  upon 
the  gentleness  during  catheterism,  the  asepsis  before  and  the  antisepsis 
after,  which  are  required  to  prevent  infection. 


TREATMENT 

Acute  Cystitis. — Acute  gonorrheal  posterior  urethritis  usually  extends 
over  into  the  trigone  and  is  the  type  of  acute  cystitis.  The  treatment 
of  this  condition  is  the  treatment  of  acute  gonorrheal  cystitis.  Acute 
cystitis  from  other  bacteria  usually  arises  in  the  course  of  a  chronic 
inflammation  of  the  bladder,  excited  by  accentuation  of  the  causes  which 
are  keeping  up  the  chronic  cystitis.  Such  are  the  familiar  “fit.  of  the 
stone/’  the  acute  cystitis  following  acute  prostatic  retention,  etc. 

The  treatment  of  these  conditions,  of  course,  depends  largely  upon 
the  existing  cause.  As  a  general  rule,  however,  it  may  be  stated  that  rest 
in  bed,  catheter  irrigations  of  the  bladder  once  a  day  with  warm  silver- 
nitrate  solution  (1 :  10,000),  or,  if  this  is  too  strong,  with  potassium  per¬ 
manganate  (1:6,000),  boracic  acid,  or  argyrol,  are  necessary.  Some 
alkaline  diluent  should  be  administered,  and  proper  measures  taken  to 
relieve  the  cause  of  the  acute  attack. 

Chronic  Cystitis. — Since  chronic  cystitis  is  simply  the  manifestation 
excited  by  various  bladder  diseases  (for  example,  retention,  stone,  tumor), 
the  first  point  in  the  treatment  is  to  decide  whether  the  cause  is  to  be 
cured  or  endured.  In  these  surgical  days  most  patients  prefer  the  knife, 
and  this  ultimately  relieves  the  inflammation  of  the  bladder.  But  if  the 
cystitis  is  to  be  endured,  as  in  the  case  of  inflammation  due  to  prostatic 
hypertrophy  under  treatment  by  systematic  catheterism,  inflammation 
of  the  bladder  must  be  controlled,  whether  by  the  use  of  one  of  the  bladder 
washes  mentioned  above  or  by  hexamethylenamin,  or  by  both.  Such 
treatment  will  in  some  cases  keep  the  bladder  absolutely  clean ;  but  if  the 
bladder  is  sacculated,  or  gravely  infected,  a  mild  cystitis  is  likely  to 
persist  in  spite  of  treatment. 

Tuberculous  Cystitis. — The  treatment  of  tuberculosis  of  the  bladder, 
which  is  never  primary,  ought  to  be  chiefly  directed  toward  the  primary 
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focus,  be  that  in  the  internal  sexual  organs  or  in  the  kidney.  But  as  in 
certain  cases  of  genital  tuberculosis  or  in  bilateral  renal  tuberculosis,  it 
is  impossible  to  relieve  the  irritation  caused  by  the  primary  focus,  or 
if,  after  removal  of  the  tuberculous  kidney,  ulcerations  persist  in  the 
bladder,  these  are  best  treated  by  hygiene  and  the  following  local  measures : 
(a)  Instillation  into  the  bladder  every  day  of  5  to  10  drops  of  one  of 
the  following  solutions,  beginning  at  the  minimum  dose  mentioned  and 
gradually  working  up  to  stronger  doses :  Bichlorid  of  mercury  1 :  20,000 
to  1:5,000;  gomenol  oil,  1  per  cent  to  20  per  cent;  thallin  sulphate, 
2  per  cent  to  12  per  cent;  iodoform  in  oil,  10  per  cent;  carbolic  acid, 
1  per  cent  to  5  per  cent,  (b)  Cauterization.  The  ulcers  are  burned 
singly,  either  by  means  of  the  high  frequency  current  (d’Arsonval  or 
Oudin)  or  by  acid  nitrate  of  mercury.  The  latter  is  applied  on  a  swab 
directly  to  the  ulcer  through  a  direct  vision  urethroscope.  After  locat¬ 
ing  the  ulcer,  the  sheath  of  the  instrument  is  used  as  a  cofferdam  by 
bringing  its  end  directly  in  contact  with  the  bladder  mucosa.  The  ulcer 
is  then  swabbed  with  a  dry  applicator  before  using  the  acid  nitrate  of 
mercury. 

As  a  last  resort  anastomosis  of  the  ureter  and  skin  has  been  resorted  to 
to  relieve  the  pain  of  tuberculous  cystitis. 

Hunner  Ulcer. — This  lesion,  described  by  Hunner  of  Baltimore,  when 
not  too  large  may  be  cauterized  by  the  high  frequency  current  or  by 
the  acid  nitrate  of  mercury  by  the  method  described  above.  If  extensive, 
however,  the  ulcer  may  require  excision.  The  latter  operation  frequently 
necessitates  removal  of  a  large  portion  of  the  bladder,  for,  since  the  ulcer 
is  of  the  undermining  type,  the  incision  must  be  made  wide  of  its  surface 
margin. 


Functional  Neuroses  of  the  Bladder 

Three  types  of  neuroses  are  worthy  of  consideration : 

1.  Enuresis. 

2.  Pain  in  the  bladder  or  frequent*  and  painful  urination  due  to 
hysteria  or  neurasthenia. 

3.  The  same  symptoms  due  to  reflex  irritation. 

Treatment  of  Enuresis. — Enuresis,  or  idiopathic  incontinence  of 
urine,  is  that  condition  in  which  the  patient  unconsciously  empties  his  or 
her  bladder  without  having  any  control  of  this  act  or  any  physical  cause  for 
the  same.  Enuresis  commonly  occurs  only  in  children  between  the  ages 
of  three  and  twelve,  and  only  at  night.  In  severe  cases  it  is  both  noc¬ 
turnal  and  diurnal.  Inasmuch  as  this  condition  is  apparently  a  purely 
functional  one,  due  to  inadequate  control  on  the  part  of  the  child,  it  is 
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usually  curable  by  the  removal  of  any  existing  cause  of  irritation,  such 
as  adenoids,  adherent  foreskin,  pin-worms,  etc.,  plus  proper  training  of 
the  child.  The  elements  of  proper  training  are: 

1.  The  child  shall  not  drink  any  fluids  after  5  o’clock  in  the  evening. 

2.  It  shall  be  instructed  that  the  symptom  is  in  some  measure  under 
its  own  control,  so  that  it  shall  help  as  far  as  possible  in  the  cure. 

3.  It  shall  be  taken  up  at  night  often  enough  to  prevent  unconscious 
urination. 

At  first  it  may  be  necessary  to  awaken  the  child  every  half  hour  and, 
if  so,  this  should  be  regularly  done  for  a  number  of  nights,  and  then  the 
interval  gradually  lengthened. 

Various  drugs  have  been  recommended  in  the  treatment  of  this  con¬ 
dition,  among  which  doses  of  a  tenth  of  a  grain  of  the  extract  of  belladonna, 
given  t.  i.  d.,  and  increased  until  the  physiological  effect  is  observed,  bear 
the  greatest  reputation.  Rhus  toxicodendron,  or  aromatica,  20  drops  of 
the  fluid  extract,  three  or  four  times  a  day,  is  also  well  spoken  of.  A  few 
years  ago  a  great  deal  was  thought  of  Cathelin’s  treatment:  injection  of 
salt  solution  into  the  cauda  equina  through  the  terminal  foramen  of  the 
sacrum,  but  this  is  little  spoken  of  latterly.  Thyroid  extract  has  been 
used  successfully. 

Among  other  methods  of  treatment  may  be  mentioned  faradization  of 
the  urethral  mucosa  by  means  of  an  electrode  in  the  membranous  urethra, 
with  the  opposite  pole  over  the  pubes ;  mechanically  shutting  off  the  urethra 
by  means  of  a  clip  which  the  patient  has  to  remove  in  order  to  urinate, 
and  making  the  patient  lie  with  head  low  and  pelvis  high  are  worthy  of 
mention.1  But  the  backbone  of  the  cure  is  intelligence  and  hygiene. 

Treatment  of  Reflex  Neuroses  of  the  Bladder. — Neurosis  of  the  blad¬ 
der  in  the  adult  is  usually  due  to  some  functional  or  organic  disturbance 
of  the  sexual  organs,  and  the  only  real  difficulty  in  the  treatment  of  these 
cases  consists  in  the  proper  diagnosis  of  the  cause  of  symptoms. 

The  causes  may  be  divided  into  three  types: 

1.  General  neuroses. 

2.  Causes  peculiar  to  the  male. 

3.  Causes  peculiar  to  the  female. 

Among  general  causes  of  bladder  pains  and  irritations,  fissure  in  ano 
indicanuria,  colitis,  intestinal  adhesions,  and  phlebitis  of  the  iliac  veins 
are  especially  worthy  of  mention. 

Among  the  causes  peculiar  to  the  male,  prostatitis,  vesiculitis,  conges¬ 
tion  or  irritation  of  the  verumontanum,  and  sexual  neurasthenia  may  be 
mentioned. 

1  Faradization,  one  pole  in  the  rectum  or  vagina,  the  other  over  the  pubes,  is 
very  valuable,  especially  in  hysterical  subjects, — Editor, 
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Among  causes  peculiar  to  the  female  are  pressure  from  fibroids  or 
other  tumors,  exudates  and  abscesses,  uterine  misplacement,  cystocele,  and 
the  pregnant  uterus.  Eissure  in  ano,  while  not  a  very  common  cause, 
is  at  times  a  very  definite  one,  especially  in  women. 

Reflex  irritation  of  the  bladder  from  inflammation  or  distention  of 
the  kidney  pelvis  should  also  be  borne  in  mind. 

Having  identified  the  cause  of  the  irritation,  its  removal,  combined 
with  hygiene  and  a  little  psychic  influence  to  overcome  the  bad  effect  of 
habit,  constitutes  the  treatment. 

Paralysis  of  the  Bladder. — Paralysis  of  the  bladder  must  be  distin¬ 
guished  from  atony.  Atony  is  weakness  of  the  bladder  wall  resulting 
from  urethral  retention,  of  which  the  common  causes  are  urethral  stric¬ 
ture  and  prostatic  hypertrophy,  carcinoma,  or  bar.  True  paralysis  of  the 
bladder  may  follow  diphtheria  or  may  result  from  any  spinal  lesion,  but 
the  common  cause  is  tabes.  Incomplete  retention  in  an  otherwise  healthy 
bladder,  without  urethral  obstruction,  is  often  a  sign  of  beginning  bladder 
paralysis,  which  is  the  first  evidence  of  tabes. 

Treatment  in  this  early  stage  by  arsphenamin  will  sometimes  relieve 
the  paralysis,  but  if  retention  of  urine  continues  in  spite  of  this,  or  if  the 
case  is  seen  only  after  tabes  is  well  established,  the  paralysis  must  he 
treated  by  emptying  the  bladder  systematically  with  a  catheter  as  in  the 
treatment  of  retention  from  inoperable  prostatic  hypertrophy. 
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Paralysis  of  the  Bladder. — Paralysis  of  the  bladder  is  usually  a  result 
of  organic  disease  of  the  central  nervous  system.  Rarely  it  is  a  neurosis 
dependent  upon  reflected  peripheral  nervous  irritation  involving  the  lower 
segments  of  the  sacral  cord.  Any  disease  or  injury  of  the  cord  that  causes 
paraplegia  may  be  attended  by  vesical  paralysis.  Dependent  upon  the 
nature  of  the  lesion,  the  paralysis  may  develop  gradually  or  suddenly, 
and  it  may  be  partial  or  complete. 

Paralysis  is  to  be  distinguished  from  atony  of  the  bladder,  a  con¬ 
dition  more  common  and  met  with  as  a  physiological  manifestation  of  the 
enfeeblement  of  advancing  age,  or  in  pathological  states,  as  a  result  of 
the  muscular  debility  of  severe,  exhausting  acute  and  chronic  diseases. 
It  is  true  overdistention  from  atony  will  cause  a  temporary  paralysis  of 
the  muscular  wall  of  the  bladder.  In  this  condition,  however,  the  muscular 
fibers  alone,  and  not  the  nervous  mechanism  of  micturition,  are  involved, 
and  it  should  not  be  spoken  of  as  a  true  paralysis. 

The  striking  and  important  result  of  vesical  paralysis  from  whatever 
cause  is  retention  of  urine.  In  all  acute  and  chronic  diseases  of  the 
nervous  system,  in  comatose  states,  and  in  severe  exhausting  diseases 
such  as  typhoid  fever  and  other  infections  the  physician  should  be  on  the 
alert  to  detect  a  vesical  paralysis  in  its  incipiency  and  before  extreme 
distention  has  injured  the  bladder  wall  and  rendered  it  liable  to  infection. 

Symptoms  of  retention  call  for  immediate  examination  of  the  lower 
abdomen  to  detect  distention.  If  the  bladder  is  palpable,  catheterism 
is  the  remedy  for  immediate  relief.  The  operation  should  be  done  under 
aseptic  precautions.  So  long  as  the  paralysis  continues  the  catheter 
should  be  passed  every  eight  or  twelve  hours,  and,  in  conditions  attended 
by  polyuria,  such  as  diabetes,  more  frequently.  The  condition  is  serious, 
for,  sooner  or  later,  the  bladder  becomes  infected  and  the  too  familiar 
train  of  distressing  symptoms  follows. 

Medical  treatment  of  the  condition  is  of  minor  importance,  although 
urotropin  in  full  doses  will  materially  aid  in  preventing  or  delaying  infec- 
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tion.  The  remedy  should  be  administered  as  soon  as  catheterism  is 
necessary.  Permanent  relief  of  the  paralysis  will  he  dependent  upon  the 
course  of  the  primary  disease  causing  the  symptom.  Remedies  directed 
to  the  bladder  alone  are  of  doubtful  utility.  Electricity,  ergot,  and  strych¬ 
nin  have  been  suggested. 


ENURESIS 

Enuresis  occurs  in  childhood  as  a  neurosis ,  the  result  of  hypersensi¬ 
tiveness  of  the  centers  of  micturition  in  the  cord,  with  deficient  control 
by  the  cerebral  cortical  centers ;  or  as  a  symptom-  of  various  pathological 
conditions  of  the  urinary  and  other  organs. 

The  nervous  mechanism  of  micturition  consists  of:  (1)  The  spinal 
center  in  the  gray  substance  of  the  third,  fourth,  and  fifth  sacral  seg¬ 
ments  ;  sympathetic  centers,  which  are  cell  complexes  inserted  in  the 
hypogastric  plexus;  and  cortical  and  subcortical  cerebral  centers,  which 
communicate  with  the  spinal  centers  through  fibers  in  the  anterolateral 
columns  of  the  cord.  (2)  The  afferent  limb  of  the  reflex  arc,  consisting 
of  sensory  fibers  distributed  to  the  bladder  wall,  which  enter  the  cord  with 
the  posterior  roots  of  the  second,  third,  and  fourth  sacral  segments. 
(3)  The  efferent  limb  of  the  reflex  arc,  carrying  motor  fibers  to  the 
sphincter  vesicse  and  detrusor  urinse,  which  reach  the  bladder  by  the 
pudendal  nerve  and  the  inferior  hypogastric  plexus. 

In  infancy  urination  is  a  reflex  act.  The  urine  is  retained  in  the 
bladder  by  the  tone  of  the  elastic  tissues  surrounding  the  neck  of  the 
bladder  and  the  urethra,  and  by  the  tonic  contraction  of  the  sphincter 
vesicse.  When  intravesical  pressure  reaches  a  certain  point  afferent  im¬ 
pulses  ascend  to  the  micturition  center  in  the  cord.  From  this  center 
efferent  inhibitory  impulses  are  sent  to  the  sphincter  causing  the  muscle 
to  relax,  and  motor  impulses  to  the  muscular  wall  of  the  bladder,  which 
then  contracts  and  the  bladder  empties.  At  about  the  end  of  the  second 
year  the  spinal  reflex  mechanism  comes  under  the  control  of  the  cerebral 
centers  and,  within  certain  limits,  the  urine  is  retained,  or  the  bladder 
emptied,  at  will. 

The  age  at  which  the  cerebral  control  is  established  depends  upon 
the  inherited  nervous  stability  of  the  child  and  to  some  extent  upon  the 
care  with  which  he  has  been  educated.  After  the  third  year  inability 
to  control  the  discharge  of  the  reflex  spinal  mechanism  of  micturition 
under  ordinary  conditions  constitutes  enuresis.  During  sleep  cerebral 
control  is  lessened,  and  at  this  time  causes  that  excite  reflex  discharge 
are  most  active.  Nocturnal  enuresis  is  the  more  common  form  of  the 
disorder.  Constant  enuresis,  diurnal,  as  well  as  nocturnal,  is  frequent. 
This  form  may  be  due  to  mental  enfeeblement  or  to  some  serious  disease 
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of  the  central  nervous  system.  Spina  bifida  occulta  is  an  occasional  cause 
and  is  incurable.  Epilepsy  as  a  cause  of  nocturnal  incontinence  should 
be  kept  in  mind.  Incontinence  appearing  first  after  the  age  of  five  years 
and  appearing  only  at  irregular  times  may  be  of  this  character.  The  treat¬ 
ment  of  cases  dependent  upon  these  and  other  serious  diseases  of  the 
nervous  system  belongs  to  a  different  chapter. 

When  it  is  impossible  to  ascribe  to  enuresis  an  adequate  cause,  the 
condition  is  considered  as  a  neurosis — essential  or  idiopathic  enuresis . 
These  cases  may  be  considered  as  due  to  the  persistence  of  the  infantile 
mechanism  of  micturition.  With  a  searching  investigation  into  the  clin¬ 
ical  history  and  a  complete  physical  examination,  the  number  of  idio¬ 
pathic  cases  will  diminish,  and  the  physician  should  not  be  content  with 
such  a  diagnosis  until  all  methods  of  investigation  have  been  exhausted. 
Still  it  must  not  be  forgotten  that,  while  in  some  cases  the  irritating 
pathological  condition  is  manifest  and  would  excite  an  enuresis  in  a 
normal  child,  in  most  cases  the  exciting  cause  is  trivial,  and  the  impor¬ 
tant  factor  in  the  condition  is  the  underlying  nervous  instability  of  the 
child.  This  nervous  instability  may  be  inherited  or  acquired.  The  in¬ 
herited  influence  is  shown  by  the  fact  that  the  parents  of  these  children 
sometimes  give  a  history  of  enuresis  in  childhood  and  that  other  children 
of  the  family  also  are  afflicted.  Other  functional  nervous  diseases,  such 
as  chorea,  habit  spasm,  and  night  terrors,  may  be  present.  An  acquired 
nervous  instability  may  be  the  result  of  any  debilitating  acute  or  chronic 
disease,  or  the  nervous  worry  and  strain  that  come  with  school  life.  It  is 
quite  often  noted  that  an  enuresis  improves  or  disappears  during  the 
holiday  season  only  to  relapse  with  the  beginning  of  the  school  period. 

Treatment. — Treatment  of  enuresis  should  be  preceded  by  a  careful, 
systematic  investigation  into  all  the  possible  conditions  that  may  cause  it. 
Treatment  directed  to  this  symptom  alone,  without  regard  to  its  cause, 
usually  results  in  failure.  After  more  or  less  persistence  it  is  given  up, 
the  condition  looked  upon  as  incurable  by  the  parents,  and  the  child  is  left 
to  drift  along  with  a  distressing  complaint  until  it  is  relieved  by  an  acci¬ 
dental  cure  of  the  exciting  cause  or  by  the  complete  development  of  the 
higher  centers  of  the  reflex  control  that  comes  with  puberty. 

The  various  diseases  that  may  be  the  exciting  cause  of  enuresis,  aside 
from  the  diseases  of  the  nervous  system  mentioned  above,  may  be  con¬ 
sidered  under  the  following  heads: 

Hygienic:  bad  training,  excessive  intake  of  fluid,  faulty  diet. 

Urinary  changes:  hyperacidity,  alkalinity,  bacteriuria. 

Diseases  of  the  urinary  and  pelvic  organs:  atony  of  the  sphincter, 
irritability  of  the  bladder,  phymosis,  adherent  prepuce,  adherent  clitoris, 
urethritis,  cystitis,  pyelitis,  vulvovaginitis,  vesical  calculus,  intestinal  par¬ 
asites,  rectal  polyp,  anal  fissure,  chronic  interstitial  nephritis. 

Diseases  of  remote  organs:  adenoids  and  hypertrophied  tonsils,  thyroid 
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insufficiency,  chronic  gastric  and  intestinal  indigestion,  chronic  constipa¬ 
tion,  diabetes  mellitus  and  diabetes  insipidus. 

Hygienic. — A  child  must  be  taught  to  control  its  bladder  and  to  make 
known  its  desire  to  empty  it.  Carelessness  in  this  regard  may  result  in 
a  prolongation  of  the  habits  of  infancy.  Properly  trained,  the  child 
should  have  the  mechanism  of  micturition  under  cerebral  control  by  the 
end  of  the  second  year. 

A  faulty  diet  will  be  found  to  be  the  determining  factor  in  many  cases 
in  which  the  enuresis  first  appears  after  the  age  of  four  or  five  years. 
Dietetic  errors  cause  incontinence  in  predisposed  children  by  inciting 
chronic  intestinal  indigestion  with  resultant  absorption  of  the  products 
of  excessive  intestinal  putrefaction  and  fermentation.  Constipation,  flatu¬ 
lence,  an  irritating  urine,  together  with  the  exaggerated  irritability  of 
the  reflex  center,  resulting  from  impaired  nutrition,  determine  the  in¬ 
continence.  A  diet  in  which  carbohydrates,  particularly  sugar  and 
sweets,  are  in  excess  is  the  most  frequently  observed  fault.  The  writer 
has  seen  many  cases  promptly  cured  by  a  reduction  in  the  starch  and  sugar 
content  of  the  diet.  Elimination  of  the  sugar  alone  is  sometimes  success¬ 
ful.  Excess  of  meat  is  more  rarely  a  cause.  In  every  case  of  enuresis  the 
diet  should  be  carefully  prescribed.  There  should  be  such  an  adjust¬ 
ment  of  proteins,  fats,  and  carbohydrates  as  to  bring  about  the  best  nutri¬ 
tion  of  the  child  with  the  least  tax  upon  the  digestion.  Excess  of  fluids 
should  be  avoided,  although  it  is  useless  to  attempt  to  control  enuresis  by 
restricting  the  fluids  to  a  quantity  below  the  physiological  requirement. 
The  food  should  be  bland,  and  all  stimulating  articles,  such  as  tea,  coffee, 
spiced  and  seasoned  foods,  and  meat  juices,  should  be  forbidden. 

Urinary  Changes. — Vesical  irritability  may  be  caused  by  polyuria, 
hyperacidity,  or  alkalinity  of  the  urine,  and  bacteriuria.  A  careful  anal¬ 
ysis  of  the  urine,  chemical  and  microscopical,  should  be  a  routine  pro¬ 
cedure  in  the  examination  of  every  child  with  enuresis.  The  necessity 
for  this  cannot  be  emphasized  too  strongly.  The  routine  tests  for  albumin 
and  sugar  are  not  enough.  A  hyperacidity,  a  few  cells  or  an  excess  of 
epithelium  indicating  a  mild  vesical  catarrh,  or  infection  with  the  colon 
bacillus  may  be  the  exciting  cause  of  an  enuresis  and  escape  detection 
unless  carefully  sought  for. 

Polyuria  may  result  from  too  much  fluid  in  the  diet,  as  noted  above. 
Diabetes  mellitus  will  be  revealed  by  the  urinary  analysis.  Chronic  inter¬ 
stitial  nephritis,  although  a  rare  cause  of  nocturnal  polyuria  with  incon¬ 
tinence,  should  always  be  kept  in  mind. 

Hyperacidity  of  the  urine,  with  heavy  deposit  of  urates,  uric  acid,  or 
oxalate  of  calcium,  is  associated  with  many  cases  of  enuresis  and  may  be 
an  important  factor  in  its  production.  This  condition  may  attend  chronic 
derangements  of  digestion,  or  an  excess  of  meat  protein  in  the  diet.  Such 
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cases  demand  a  careful  diet  prescription  with  an  alkali :  acetate  or  citrate 
of  potassium  with  tincture  of  hyoscyamus. 

Alkalinity  of  the  urine  occasionally  is  a  cause  of  vesical  irritation. 
It  occurs  with  polyuria  and  a  urine  of  low  specific  gravity,  which  deposits 
triple  phosphates  and  may  contain  a  trace  of  albumin.  Guthrie  states 
that  a  characteristic  of  this  condition  is  the  quick  repetition  of  the  dis¬ 
charge  of  a  large  quantity  of  urine  after  the  child  has  been  awakened  to 
empty  the  bladder.  This  condition  may  be  the  urinary  manifestation 
of  an  excess  of  starch  or  sugar  in  the  diet. 

Microscopic  examination  of  the  stained  centrifuged  sediment  of  the 
urine  shows  that  infection  of  the  urinary  tract  by  the  colon  bacillus  is 
an  occasional  cause  of  enuresis.  The  urine,  when  passed,  is  clear,  highly 
acid,  has  an  offensive  odor,  and  stains  the  clothing.  On  standing,  it 
quickly  becomes  turbid,  and  its  reaction  changes.  There  may  be  a  trace 
of  albumin.  This  condition  may  escape  detection  because  of  imperfect 
examination  and  the  failure  to  appreciate  that  infection  may  be  present 
without  pus  in  the  urine. 

The  treatment  of  colon  bacilluria  is  the  administration  of  full  doses 
of  alkali  or  of  urotropin.  Eive  to  10  gr.  each  of  acetate  and  citrate  of 
potassium,  well  diluted  with  water,  may  be  given  before  each  meal  and 
at  bedtime.  Larger  doses  may  be  given  in  obstinate  cases.  Hexameth- 
ylenamin,  or  urtropin,  is  the  most  useful  urinary  disinfectant.  The  drug 
is  inert  if  the  urine  is  alkaline.  If  the  urine  is  acid,  urotropin  breaks 
down  to  form  formaldehyd  and  has  a  strong  antiseptic  action.  Acid 
sodium  phosphate  increases  the  acidity  of  normal  urine  and  renders  an 
alkaline  urine  acid.  Urotropin,  therefore,  should  be  administered  with 
acid  sodium  phosphate.  The  minimum  adult  dose  of  urotropin  necessary 
to  disinfect  the  urine  is  15  gr.  three  times  a  day.  The  minimum  adult 
dose  of  sodium  acid  phosphate  necessary  to  acidify  the  urine  is  30  gr. 
three  times  a  day.  Individual  unpleasant  reactions  to  urotropin  are  often 
observed.  In  doses  sufficient  to  disinfect  the  urine  it  may  increase  vesical 
irritability,  and  occasionally  it  has  no  antiseptic  action.  It  is  often  useful 
to  alternate  the  administration  of  alkalis  and  urotropin  every  week.1 
Tincture  of  hyoscyamus  or  belladonna  in  elixir  of  buchu  may  be  given  at 
night  to  lessen  the  irritability  of  the  bladder.  At  the  same  time  the  bowels 
should  be  kept  free  and  the  colon  flushed  two  or  three  times  a  week  to 
prevent  reinfection.  While  rarely  necessary  in  a  simple  bacilluria,  in 
obstinate  cases  the  administration  of  a  colon  vaccine  after  the  method 
spoken  of  under  Cystitis  and  Pyelitis  may  be  advisable. 

Diseases  of  the  Urinary  and  Pelvic  Organs. — Atony  of  the  sphincter 
is  a  condition  not  easy  to  demonstrate,  but  may  exist  in  feeble  children, 
convalescent  from  acute  illnesses,  or  suffering  from  chronic  nutritional 
diseases.  In  this  condition  the  urine  is  frequently  voided  in  small  quan- 


1  The  forcing  of  liquids  is  an  important  part  of  the  treatment. — Editor. 
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tity  both  day  and  night.  These  cases  may  be  relieved  by  the  general 
measures  recommended  below,  directed  to  improving  the  tone  of  the 
muscular  and  nervous  systems,  and  by  local  treatment  to  the  sphincter 
itself.  The  faradic  or  galvanic  current  may  be  of  use.  The  application 
may  be  made  with  one  pole  attached  to  a  large  flat  electrode  placed  over 
the  lumbar  or  suprapubic  region  and  the  other  attached  to  a  small  electrode 
applied  to  the  perineum.  Some  cases  do  better  with  a  vaginal,  urethral, 
or  rectal  electrode.  Care  must  be  used  to  begin  with  the  galvanic  or  a 
very  mild  faradic  current,  and  gradually  accustom  the  child  to  it.  The 
discomfort  and  fright  produced  by  an  injudicious  application  at  first  may 
make  further  treatment  impossible.  In  some  cases  massage  of  the  neck  of 
the  bladder  through  the  rectum  may  have  a  marked  tonic  effect  on  the 
sphincter,  and  at  the  same  time  relieve  a  catarrh  of  the  deep  urethra  and 
prostate. 

Excessive  irritability  of  the  bladder  may  be  of  nervous  origin,  but 
usually  it  is  a  symptom  of  infection  along  the  urinary  tract.  The  irrita¬ 
bility  may  persist  after  an  infection  of  the  urinary  tract  or  some  remote 
cause  of  reflex  irritation  has  disappeared.  Many  cases  of  enuresis  in 
which  it  is  impossible  to  find  an  adequate  cause  may  be  explained  in  this 
way.  The  cause  has  been  removed  but  the  irritability  that  resulted  from 
it  remains  and  the  bladder  is  excited  to  contract  by  the  pressure  in  it  of 
a  small  quantity  of  normal  urine. 

The  treatment  of  an  irritable  bladder  after  the  exciting  cause  of 
enuresis  has  been  removed  consists  in  the  administration  of  vesical  seda¬ 
tives  and  the  education  of  the  bladder  to  endure  greater  distention.  It  is 
often  advantageous  to  keep  the  child  in  bed  for  a  few  days  and  instruct 
it  to  void  at  gradually  increasing  intervals.  In  cases  that  have  persisted 
for  some  time  and  resist  other  measures  the  injection  into  the  bladder  of 
increasing  amounts  of  a  sterile  salt  or  boric  acid  solution  will  be  followed 
by  good  results.  The  injection  may  be  made  through  a  small  soft  cath¬ 
eter,  or,  in  older  boys,  by  hydrostatic  pressure  without  the  introduction 
of  the  catheter. 

Urethritis,  cystitis,  and  pyelitis  are  revealed  by  urinary  examina¬ 
tion  and  by  pain  and  other  symptoms  referable  to  different  portions  of 
the  urinary  tract.  Urethritis  is  an  uncommon  cause,  although  it  may  be 
present  in  older  boys  with  long-continued  enuresis,  or  as  a  result  of  bladder 
infection  by  the  colon  bacillus.  Very  rarely  there  is  a  gonococcus  infec¬ 
tion.  Deep  urethritis  in  older  boys  may  require  the  passage  of  a  steel 
sound  or  the  injection  of  argyrol  (10  per, cent)  or  silver  nitrate  (1  per 
cent)  into  the  deep  urethra.  The  well-known  technic  of  modem  genito¬ 
urinary  surgery  should  be  used.  These  measures  sometimes  promptly 
cure  an  enuresis. 

In  addition  to  the  administration  of  urotropin  and  the  salts  of  potas¬ 
sium,  colon  infection  of  the  bladder  and  pelvis  of  the  kidney  may  be 
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treated  by  a  colon  vaccine.  A  stock  vaccine,  or,  when  possible,  an  autoge¬ 
nous  vaccine,  may  be  given.  Ten  millions  is  a  suitable  dose  for  a  child 
of  five  years.  This  may  be  repeated  at  intervals  of  four  days  for  several 
doses,  and  the  number  increased  to  fifteen  millions.  The  results  of 
vaccine  treatment  of  colon  infection  of  the  urinary  tract  are  often  brilliant. 

Certain  obstinate  cases  may  be  caused  by  a  vesical  calculus.  An 
elongated  and  adherent  prepuce  and  phimosis  in  boys,  or  an  adherent 
clitoris  in  girls,  is  often  present  in  enuresis,  and  is  the  local  irritant 
that  maintains  the  hyperexcitability  of  the  micturition  reflex.  They 
should  always  be  sought  for,  and,  if  present,  relieved.  Circumcision 
should  be  performed  in  cases  with  redundant  prepuce  and  phimosis. 
Harmonic  has  reported  187  cases  of  enuresis  treated  by  circumcision,  of 
which  130  were  cured,  and  many  other  writers  speak  with  equal  confi¬ 
dence  of  its  beneficial  effect. 

According  to  the  writer’s  experience,  the  results  of  operation  alone 
will  often  be  disappointing,  and  too  much  should  not  be  promised  from  it. 
Phimosis  should  be  looked  upon  as  one  of  the  factors,  sometimes  the  most 
important,  of  incontinence.  Even  when  circumcision  is  performed,  treat¬ 
ment  for  the  neurosis  will  usually  be  necessary  to  complete  the  cure.  The 
pathological  irritability  of  the  nervous  mechanism  of  urination  that  has 
been  set  up  by  the  prolonged  local  irritation  will  require  careful  treatment 
on  the  general  lines  laid  down  elsewhere.  Without  circumcision,  however, 
all  efforts  to  overcome  the  condition  may  be  unavailing. 

Persistent  balanitis  or  vulvovaginitis  may  be  the  exciting  cause  of 
enuresis,  and  certain  cases  may  be  traced  to  irritation  of  the  lower  intes¬ 
tinal  tract.  Parasites,  particularly  the  oxyuris  vermicularis,  should  be 
sought  for  and  properly  treated.  A  rectal  polyp  or  an  anal  fissure  is  a 
rare  exciting  cause.  Constipation  is  a  common  complication,  and  may 
be  an  important  etiological  factor.  The  influence  of  a  loaded  rectum 
may  be  readily  noted  in  mild  cases.  Here  it  often  will  be  noted  that  the 
incontinence  relapses  or  is  aggravated  by  a  period  of  sluggish  bowels. 
Relief  of  constipation  should  be  a  part  of  the  routine  treatment  of  every 
case.  When  the  relation  between  the  two  symptoms  is  marked  the  thor¬ 
ough  emptying  of  the  rectum  before  bedtime  may  alone  cure  enuresis. 
In  the  absence  of  mental  deficiency,  cases  showing  diurnal  as  well  as  a 
nocturnal  incontinence  are  usually  due  to  some  severe  irritation  along 
the  urinary  tract  or  the  contiguous  structures.  Dysuria  also  points 
strongly  to  a  local  cause. 

Diseases  of  Remote  Organs. — Children  with  adenoids  and  hypertro¬ 
phied  tonsils  are  more  liable  than  others  to  suffer  from  incontinence. 
Fisher  found  enuresis  in  106,  or  14.8  per  cent,  of  716  cases  operated 
upon,  and  several  other  writers  have  reported  about  the  same  average 
percentage.  Occasionally  the  enuresis  is  due  solely  to  this  cause,  and 
operation  promptly  will  be  followed  by  relief.  More  often  this  is  only 
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one  of  the  factors  or  an  associated  condition  having  no  etiological  signifi¬ 
cance.  As  in  circumcision,  the  physician  should  be  careful  not  to  promise 
a  cure  by  operation  alone.  Too  frequently  removal  of  the  adenoids  has 
no  influence  on  the  course  of  the  enuresis.  Such  a  result  is  discouraging  to 
parents  who  have  been  assured  of  benefit  and  may  lead  to  the  abandon¬ 
ment  of  other  essential  therapeutic  measures. 

When  adenoids  cause  respiratory  obstruction  they  should  be  removed. 
The  partial  asphyxia  produced  by  them  during  sleep  stimulates  the  vaso¬ 
motor  center  in  the  medulla,  and  excites  a  polyuria,  an  important  factor 
in  many  cases  of  incontinence. 

One  of  the  most  interesting  of  recent  observations  is  the  curative  effect 
of  desiccated  thyroid  in  certain  cases  of  enuresis.  Hertoghe,  of  Ant¬ 
werp,  first  saw  beneficial  results  from  its  use.  Leonard  Williams,  of 
London,  reported  25  cases,  only  1  of  which  failed  to  be  benefited.  The 
treatment  was  suggested  to  him  by  the  fact  that  a  boy  operated  for  tonsils 
and  adenoids  for  the  cure  of  enuresis  was  made  worse.  Reasoning  that 
the  removal  of  the  adenoids  and  tonsils  had  deprived  the  boy  of  a  necessary 
internal  secretion,  thyroid  was  administered  to  make  up  for  the  loss.  The 
boy  was  promptly  cured. 

Ruhrah  treated  a  small  series  of  cases  and  noted  remarkable  results 
in  children  presenting  signs  that  might  be  attributed  to  thyroid  insuffi¬ 
ciency. 

The  writer  has  not  had  an  opportunity  to  try  out  this  remedy,  except 
in  two  cases,  both  girls  from  four  to  five  years  old,  with  intractable  incon¬ 
tinence  from  infancy,  but  without  symptoms  to  indicate  thyroid  insuffi¬ 
ciency.  They  were  not  influenced  by  careful  thyroid  medication  extend¬ 
ing  over  a  period  of  three  weeks. 

Various  disturbances  of  function  of  different  organs  in  the  adult  re¬ 
sulting  from  thyroid  insufficiency  are  so  often  markedly  benefited  by 
thyroid  feeding  that  the  experience  of  Williams  should  be  given  serious 
attention.  As  described  by  Williams,  children  with  thyroid  insufficiency 
are  undersized  and  under  weight.  Their  vitality  is  low  and  they  continu¬ 
ally  show  a  temperature  one  or  two  degrees  below  the  normal.  They  com¬ 
plain  of  cold,  even  in  summer,  and  often  have  cold,  blanched  fingers. 
Many  of  them  have  adenoids  and  show  a  high-arched  palate.  Mental 
sluggishness  is  not  characteristic.  Such  cases  and  others  of  obscure 
etiology  in  which  well-directed  therapeutic  efforts  have  failed  may  be 
experimentally  treated  with  thyroid.  To  a  child  of  six  years  %  gr*  of 
desiccated  thyroid  may  be  given  morning  and  night,  and  the  dose  in¬ 
creased  gradually  to  1  gr.  three  times  a  day.  It  is  better  to  begin  with 
a  small  dose,  as  overdosage  has  caused  in  some  cases  an  aggravation  of 
the  symptoms.  Favorable  results  should  come  within  two  or  three 
weeks,  and  it  is  unnecessary  to  continue  the  remedy  beyond  this  time  if 
no  effect  is  produced.  According  to  Williams,  cases  favorably  influenced 
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by  thyroid  often  show  quite  a  remarkable  improvement  in  nutrition  and 
a  large  gain  in  weight. 

Chronic  gastric  or  intestinal  indigestion  is  a  predisposing  rather  than 
an  exciting  cause  of  enuresis,  although  it  may  act  in  both  ways.  The 
impaired  nutrition,  deranged  metabolism,  and  anemia  that  result  from 
indigestion  render  the  reflex  centers  highly  sensitive  to  irritation  and 
make  possible  an  enuresis  from  an  insignificant  local  irritation;  or  the 
pathological  changes  in  the  alimentary  tract  may  in  themselves  act  as  the 
reflex  irritant  that  excites  the  involuntary  emptying  of  the  bladder. 

General  Treatment. — All  cases  of  enuresis  will  require  systematic 
therapeutics  of  a  general  character  in  addition  to  the  measures  instituted 
directly  for  the  relief  of  the  specific  etiological  factor,  if  one  can  be  found. 
The  condition  is  so  complex,  so  often  the  result  of  a  combination  of  causes, 
that  it  is  best  to  take  advantage  of  all  means  to  diminish  the  hypersen¬ 
sitiveness  of  the  mechanism  of  micturition. 

Certain  routine  instructions  should  be  given  for  all  cases.  While 
punishment  in  cases  that  have  continued  for  any  length  of  time  is  uni¬ 
versally  admitted  to  be  more  harmful  than  otherwise,  certain  careless 
and  lazy  children  may  well  receive  judicious  discipline.  Moral  treat¬ 
ment,  an  appeal  to  its  sense  of  delicacy,  and  some  system  of  rewards  will 
materially  assist  the  child’s  cerebral  control.  A  cold  spinal  douche  with 
a  brisk  rub  may  be  given  on  retiring  and  the  rectum  unloaded  by  a  warm 
oil  enema.  The  child  should  be  awakened  late  in  the  evening  to  empty 
the  bladder.  The  room  in  which  the  child  sleeps  should  not  be  too  cold, 
and  he  should  be  plentifully  supplied  with  bed  clothing.  Elevation  of 
the  foot  of  the  bed  may  be  of  use,  but  is  often  impracticable.  Some 
mechanical  device  to  prevent  the  child  from  lying  on  the  back  has  occa¬ 
sionally  been  successful.  An  electrical  device  composed  of  two  metal 
disks  separated  by  absorbent  cotton  or  some  fabric  connected  with  a 
battery  and  bell  has  been  found  successful  by  Genouville.  Saturation  of 
the  fabric  connecting  the  disks  with  urine  completes  the  circuit  and  the 
bell  rings. 

Devices  of  this  kind  probably  act  by  suggestion  or  by  putting  the 
cerebral  centers  on  the  alert  for  the  impulses  from  a  full  bladder. 

Every  effort  should  be  made  to  give  these  children  quiet,  invigorating 
surroundings.  A  life  in  the  country  is  to  be  selected  whenever  possible. 
The  nervous  tension  of  school  life  should  be  relieved  or  ameliorated,  and 
all  exciting  occupations  and  amusements  forbidden.  A  holiday  at  the  sea¬ 
shore,  with  freedom  from  the  restraints  of  conventional  city  life,  is  often 
sufficient  to  effect  a  cure.  Restriction  of  fluids  in  the  latter  part  of  the 
day  has  a  good  effect.  No  fluid  except  what  is  contained  in  the  food 
should  be  allowed  after  four  o’clock  in  the  afternoon,  and  broths,  milk, 
or  other  liquid  foods  should  be  limited  to  the  lowest  possible  quantity. 
Careful  inquiry  should  be  made  into  the  dietetic  habits  of  the  child,  and 
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every  article  that  may  be  a  source  of  irritation  to  the  urinary  tract  ex¬ 
cluded.  As  above  noted,  sweets  and  highly  seasoned  food  are  often  the 
unsuspected  offenders.  A  simple,  plain,  but  well-balanced  and  digestible 
diet  should  be  prescribed.  Gastric  and  intestinal  indigestion  should 
receive  the  most  approved  treatment. 

Many  children  with  enuresis  are  robust,  well  nourished,  and  otherwise 
well.  Here  it  is  unnecessary  to  give  tonics  or  otherwise  to  burden  the 
parents  with  useless  restrictions.  Local  irritation  of  some  nature  is  the 
cause  of  the  trouble  and  should  be  diligently  sought  and  remedied. 

An  undernourished  and  anemic  child  should  be  built  up  by  iron, 
arsenic,  and  cod-liver  oil,  with  rigid  attention  to  its  food  and  digestion. 
Enuresis  and  night  terrors  often  go  together,  and  reveal  the  nervous  origin 
of  the  trouble.  Bromid  of  sodium,  5  to  10  gr.,  before  supper  and  at  bed¬ 
time  may  act  beneficially. 

Drugs. — Of  drugs  that  directly  influence  enuresis,  belladonna  is  the 
most  frequently  successful.  The  drug  apparently  owes  its  beneficial  in¬ 
fluence  to  its  sedative  effect  on  the  muscular  wall  of  the  bladder.  It  may 
be  given  in  the  form  of  tincture  of  belladonna  or  atropin  sulphate.  Tinc¬ 
ture  of  belladonna  may  be  given  to  a  child  of  five  years  of  age  in  a  dose 
of  5  minims  three  times  a  day,  and  increasing  the  dose  by  1  minim 
every  second  day  until  flushing  of  the  face  from  twenty  to  thirty  minutes 
after  administration  shows  that  the  full  physiological  effect  has  been 
obtained.  It  may  then  be  reduced  1  minim  a  day  until  the  flushing 
ceases,,  and  this  dose  continued  for  several  days.  If  no  effect  is  produced 
after  the  drug  is  pushed  to  the  limit,  it  is  useless  to  continue  it.  It  is 
unwise  to  keep  a  child  for  weeks  in  a  state  of  mild  belladonna  intoxication. 
Atropin  sulphate  may  advantageously  take  the  place  of  belladonna.  A  com¬ 
mon  way  to  prescribe  it  is  1  gr.  to  2  ounces  of  water.  One  minim  of 
this  solution  will  represent  about  1/1,000  gr.  of  the  drug.  Two  minims 
may  be  given  as  the  initial  dose  to  a  child  of  five  years,  increasing  1 
minim  every  second  day,  as  directed  for  the  administration  of  tincture 
of  belladonna.  The  writer  prefers  to  give  the  remedy  in  a  vehicle,  such 
as  elixir  of  buchu  or  santal,  with  5  to  10  gr.  of  acetate  of  potassium, 
which  acts  to  allay  irritability  of  the  mucous  membrane  of  the  bladder. 
Tincture  of  hyoscyamus  may  replace  the  belladonna  when  there  is  in¬ 
fection  along  the  urinary  tract.  It  may  be  given  in  a  dose  double 
that  of  belladonna.  Tincture  of  nux  vomica  or  strychnin  sulphate  is 
indicated  in  all  cases  in  which  an  atony  of  the  sphincter  is  a  factor  in 
the  enuresis.  Strychnin  acts  also  as  a  tonic  to  the  hypersensitive  centers 
in  the  cord.  Freyberger,  in  cases  that  have  resisted  belladonna,  has  found 
good  results  from  fluid  extract  of  rhus  aromatica  in  doses  from  5  to  10 
minims  to  a  child  of  five  years.  He  believes  the  drug  acts  as  a  powerful 
tonic  to  the  bladder,  similarly  to  nux  vomica.  In  cases  of  nocturnal 
incontinence  the  doses  of  belladonna  may  be  given  in  the  latter  part  of 
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the  day  so  that  the  child  will  be  under  its  full  influence  during  the  sleep¬ 
ing  hours  and  thus  escape  some  of  its  unpleasant  effects. 

Ergot  has  been  given  as  a  vesical  tonic  in  cases  of  atony  of  the 
sphincter.  In  the  writer’s  experience  it  has  not  proved  of  value  when 
belladonna  and  strychnin  have  failed. 


CHAPTER  XXXII 


THE  TREATMENT  OF  TUMORS  OF  THE  BLADDER 
Howard  S.  Jeck 

Before  considering  the  treatment  of  bladder  tumors,  it  is  well  to 
classify  them  briefly  and  to  review  their  symptomatology. 

For  practical  purposes  the  classification  of  Geraghty  1  is  very  satis¬ 
factory  : 

Tumors  of  Epithelial  Origin 

Papilloma 

Superficial  non-infiltrating  papillary  carcinoma 

Localized  circumscribed  infiltrating  carcinoma 

Squamous-celled  carcinoma 

Basal-celled  carcinoma 

Adenocarcinoma 

Cysts 

The  first  four  tumors  are  usually  papillary  in  origin  and  comprise 
about  90  per  cent  of  all  bladder  tumors. 

Tumors  of  Connective  Tissue  Origin 

Sarcoma 

Myxoma 

Fibromyxoma 

All  of  the  latter  group  are  very  rare. 


SYMPTOMS 

In  the  order  of  their  importance,  the  chief  symptoms  caused  by  tumors 
of  the  bladder  are  hemorrhage,  dysuria,  pain,  retention  and  cystitis. 

Hemorrhage.— In  the  vast  majority  of  cases  the  first  and  certainly 
the  most  prominent  symptom  of  bladder  tumors  is  hematuria.  It  may 

i  From  a  paper  on  Bladder  Tumors  read  at  the  N.  Y.  Urological  Society  Meeting, 
March  20,  1924;  also  personal  communication. 
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vary  from  a  slight  intermittent  type  to  a  hemorrhage  so  profuse  that 
blood  transfusion  may  have  to  be  done  to  save  the  patient’s  life.  But 
the  characteristic  type  is  sudden,  profuse,  painless  hemorrhage  which 
comes  without  warning  and  frequently  stops  as  suddenly  as  it  began. 

The  amount  of  blood  lost  is  not  indicative  of  the  size  or  character  of 
the  growth.  Very  small  non-malignant  papillomata  may  bleed  so  pro¬ 
fusely  that  there  is  soon  an  acute  retention  due  to  clots,  while  a  malignant 
growth  filling  half  of  the  bladder  sometimes  gives  rise  to  so  little  blood 
that  the  urine  is  merely  tinged. 

Dysuria. — Painful  urination,  except  when  due  to  an  attempt  to  pass 
blood  clots,  is  usually  a  much  later  symptom  than  hematuria.  The  same 
factors  which  cause  pain  on  urinating  are  also  responsible  for  increased 
frequency  of  urination  which  may  vary  from  once  every  two  or  three 
hours  to  once  every  five  minutes.  Thus  the  factor  of  frequency  is  usually 
combined  with  the  element  of  pain  in  the  stereotyped  expression  “frequent 
and  painful  urination.” 

Pain. — Aside  from  the  pain  experienced  during  the  act  of  voiding, 
there  is  also  present  in  some  instances  more  or  less  constant  pain.  This 
is  felt  in  the  suprapubic  region  or  it  may  be  of  the  radiating  type  and  no¬ 
ticed  only  in  the  thighs  and  legs.  It  is  about  the  last  of  all  the  symptoms  to 
appear  and  is  often  absent  entirely  unless  the  growth  is  very  large  or 
has  infiltrated  deeply  into  the  bladder  muscle  or  unless  metastasis  has 
taken  place. 

Retention. — A  large  clot  attempting  to  engage  in  the  urethra  or  the 
tumor  itself,  when  situated  near  the  urethral  orifice,  may  suddenly  arrest 
the  flow  of  urine. 

The  retention  may  be  complete  or  partial;  cystitis  develops  and  the 
behavior  of  the  patient  in  many  instances  may  resemble  that  of  one 
suffering  from  prostatic  hypertrophy. 

Cystitis. — While  this  condition  commonly  develops  late,  it  rarely 
is  one  of  the  first  symptoms.  “The  tumor  is  a  point  of  least  resistance. 
Instruments  introduced  into  the  bladder  often  bring  infection  with  them 
and  thus,  in  one  way  or  another,  at  one  time  or  another,  cystitis  occurs.” 
(Keyes  Urology  1923.) 

The  urine  becomes  ammoniacal  and  incrustations  of  the  growth  take 
place.  As  a  result  the  patient  suffers  from  frequent  and  painful  urination 
of  the  most  harassing  type,  passing  for  the  most  part  only  small  quantities 
of  foul,  stinking  urine  full  of  pus. 

Constitutional  and  Renal  Symptoms.— If  the  growth  be  malignant, 
cachexia,  as  in  malignancy  elsewhere,  may  develop.  If  the  hemorrhage 
from  the  tumor  is  profuse  or  even  slight,  but  of  long  duration,  the  patient 
becomes  pale  and  anemic. 

M  hen  there  is  cystitis,  especially  in  the  presence  of  urinary  retention 
the  infection  is  prone  to  spread  to  the  kidney. 
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Also  the  growth  in  the  bladder  may  involve  the  ureteral  orifice  and 
cause  either  partial  or,  in  time,  complete  blocking  of  the  ureter.  Hence 
kidney  involvement,  ranging  from  simple  pyelitis  and  hydronephrosis  to 
acute  suppurative  nephritis  and  pyonephrosis,  may  result. 


NON-OPERATIVE  CONTROL  OF  HEMORRHAGE  FROM 
BLADDER  TUMORS 

The  non-operative  control  of  hemorrhage  from  a  bladder  tumor  con¬ 
sists  in  emptying  the  bladder  of  clots  in  the  hope  (often  realized)  that 
the  bleeding  may  then  cease.  Such  treatment  is  hut  palliative  and  is 
intended  only  to  tide  the  patient  over  until  radical  measures  may  he 
instituted. 

When  it  is  definitely  known  by  the  use  of  the  cystoscope  that  the 
hemorrhage  arises  in  the  bladder  and  does  not  come  from  the  upper 
urinary  tract,  the  following  method  may  he  successful. 

Under  aseptic  conditions,  pass  a  large  silk  catheter  (20E  to  22E) 
with  a  large  eye  or  preferably  two  or  three  large  eyes.  If  the  clots 
are  small  and  there  is  sufficient  urine  in  the  bladder,  they  may 
pass  immediately  through  the  catheter.  Should  no  clots  pass  through 
the  catheter,  it  may  mean  that  either  the  catheter  has  become  plugged 
or  that  the  clots  are  too  large  to  become  engaged  in  the  instrument.  There¬ 
fore  suction  may  he  made  by  means  of  a  J anet  syringe  or  one  of  that  type. 
If  this  maneuver  proves  unsuccessful,  then  the  injection  of  small  amounts 
of  any  sterile  or  suitable  antiseptic  solution  (boric  acid,  1 :  5,000  acri- 
flavine,  or  1 :  5,000  potassium  permanganate)  with  subsequent  suction 
after  each  injection  may  accomplish  the  end  desired. 

When  the  catheter  fails,  an  excellent  combination  for  the  removal  of 
clots  from  the  bladder  per  urethram  is  an  evacuating  tube  and  an  evacu¬ 
ating  bottle  such  as  are  used  in  the  operation  of  litholapaxy.  After  pass¬ 
ing  the  tube,  it  is  connected  with  the  bottle  (the  Bigelow  aspirator, 
preferably)  which  has  been  filled  with  the  irrigating  solution.  With  the 
eye  of  the  tube  just  within  the  bladder  neck,  the  rubber  bulb  is  alternately 
sharply  squeezed  and  released.  When  the  glass  receptacle  underneath  the 
aspirator  becomes  filled,  the  entire  instrument  should  be  emptied  and 
refilled  with  fresh  solution.  If  a  litholapaxy  evacuation  tube  is  not  at 
hand,  a  satisfactory  substitute  is  the  sheath  of  the  Brown-Buerger  cysto¬ 
scope.  After  emptying  the  bladder  of  clots,  the  injection  of  a  dram  or  two 
of  1 :  10,000  adrenalin  solution  might  prove  helpful  in  further  controlling 
the  bleeding.  Coagulen,  another  of  the  commercial  hemostatics,  might  be 
tried.  In  certain  instances  of  slight  hemorrhage,  I  have  thought  acri- 
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flavine  in  1 :  5,000  solution  acted  as  a  hemostatic  and  for  that  reason  prefer 
it  as  the  irrigating  medium. 


METHODS  OF  TREATMENT 

I.  Fulguration. 

II.  Operation. 

III.  Radiation. 

IV.  A  Combination  of  any  of  the  above  methods. 

The  choice  of  the  procedure  depends  on  the  type,  size,  location,  stage 
of  advancement  of  the  growth  and  the  condition  of  the  patient. 


FULGURATION 

This  method  was  described  by  Dr.  Edwin  Beer,  of  New  York,  in 
1910,  and  is  now  quite  universally  employed.  It  is  known  also  by  the 
terms  high  frequency,  electrocoagulation,  desiccation  and  sparking,  which 
are  in  a  measure  descriptive  of  what  actually  takes  place. 

Two  forms  of  current  are  used,  the  Oudin  or  monopolar  and  the 
d’Arsonval  or  bipolar.  The  latter  burns  more  deeply  and  is  more  destruc¬ 
tive.  For  most  of  our  work,  we  prefer  it  to  the  former. 

“Fulguration  should  never  he  performed  under  ether  anesthesia.  In 
several  unreported  instances  a  spark  flying  from  the  patient’s  lips  to  the 
metal  mouthpiece  of  the  ether  bag  has  ignited  the  ether  in  the  patient’s 
lungs,  resulting  in  explosion  of  the  chest  and  immediate  death.”  (Keyes- 
Urology  1923.) 

Novocain  used  locally  will  suffice  as  an  anesthetic  in  most  instances,  as 
the  pain  which  attends  fulguration  is  chiefly  the  pain  of  cystoscopy. 

About  2  c.c.  of  a  10  per  cent  solution  of  novocain  is  injected  into  the 
posterior  urethra  by  means  of  an  instillator.  Employing  a  small  rubber- 
bulb,  blunt-pointed  urethral  syringe,  7  or  8  c.c.  of  10  per  cent  novocain 
solution  is  now  injected  into  the  anterior  urethra.  The  urethra  is  then 
compressed  just  back  of  the  meatus  by  means  of  the  thumb  and  forefinger 
and  held  tightly  for  at  least  five  minutes. 

If  the  additional  instrumentation  entailed  by  passing  the  instillator  is 
thought  to  be  unwise  (there  are  some  patients  who  will  not  tolerate  the 
passage  of  more  than  one  instrument  at  a  sitting),  then  the  anterior 
urethra  only  may  be  injected.  In  this  event  an  attempt  should  be  made 
to  milk  some  of  the  solution  back  of  the  cut-off  muscle  while  still  com¬ 
pressing  the  meatus. 
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Either  spinal,  sacral  or  parasacral  anesthesia  may  he  successfully 
employed  in  those  cases  that  are  too  sensitive  for  local  anesthesia. 

Technic  of  Fulguration. — The  patient  is  placed  in  the  lithotomy  posi¬ 
tion  as  if  for  cystoscopic  examination.  The  usual  aseptic  precautions  are 
employed.  If  the  bipolar  current  is  used,  the  metal  plate,  which  is  con¬ 
nected  to  one  of  the  poles  of  the  fulguration  machine,  is  placed  next  to  the 
skin  underneath  the  patient’s  buttocks.  The  other  pole  is  connected  to 
the  electrode. 

The  cystoscope  is  passed,  the  obturator  withdrawn  and  the  telescope 
carrying  the  electrode  is  inserted.  After  locating  the  tumor,  the  end  of 
the  electrode  is  placed  firmly  against  it  and  the  current  turned  on  by 
means  of  the  foot  switch.  (See  Illustration  III.)  Different  portions  of  the 
tumor  are  fulgurated  from  a  few  seconds  to  half  a  minute,  the  length  of 
time  depending  on  the  rapidity  of  the  burning  and  whether  or  not  the 
patient  feels  it.  The  nearer  the  point  of  the  electrode  approaches  normal 
bladder  tissue,  the  more  painful  the  procedure  becomes.  When  tumor 
tissue  alone  is  being  burned,  the  patient  rarely  is  conscious  of  any  pain. 

The  electrode  is  applied  to  different  areas  of  the  tumor  and  the  different 
points  of  fulguration  should  be  so  spaced  that  the  areas  of  necrosis  which 
follow  will  overlap  each  other,  though  this  is  dependent  to  some  extent  on 
the  accessibility  of  the  growth. 

If  more  than  one  treatment  is  necessary,  it  may  be  repeated  in  about 
a  week,  provided  the  patient’s  condition  will  permit.  Should  symptoms 
of  cystitis,  such  as  frequent  and  painful  micturition,  follow  fulguration, 
then  it  is  obviously  wiser  to  wait  until  the  bladder  has  quieted  down  before 
fulgurating  again. 

Active  bleeding  from  a  growth  may  obscure  the  field  of  operation  and 
render  the  treatment  very  difficult,  if  not  impossible.  When  this  occurs, 
the  bladder  should  be  washed  quickly  and  repeatedly  with  small  amounts 
of  solution  in  an  effort  to  locate  the  bleeding  point.  The  latter  found,  the 
electrode  is  applied  gently  to  this  area  and  the  surface  burned  lightly. 
This  procedure  will  frequently  control  the  hemorrhage,  whereupon  the 
balance  of  the  operation  may  be  completed  without  interruption  from  this 
source. 

An  almost  immediate  blanching  of  the  tissues  where  the  electrode  is 
applied  shows  that  fulguration  is  actually  taking  place.  This  is  accom¬ 
panied  also  by  bubbles  of  gas  which  emanate  rapidly  from  the  point  of 
contact. 

Troublesome  hemorrhage  may  be  caused  by  too  strong  a  current.  This 
may  be  avoided  by  shortening  the  spark  gap. 

The  spherical  electrodes  of  McCarthy  are  said  to  give  more  satisfactory 
results  than  the  pointed  electrodes  of  Bugbee. 

Should  short-circuiting  occur,  use  a  dry-cell  battery  instead  of  the 
street  current  for  lighting  the  cystoscope. 
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OPERATION 

The  term  “operation,”  as  used  to-day  in  connection  with  the  treatment 
of  bladder  tumors,  may  imply : 

a.  The  exposure  and  opening  of  the  bladder  as  a  palliative  measure 
as  in  the  control  of  hemorrhage  and  relief  of  retention  due  to  blood  clots 
(suprapubic  cystotomy). 

b.  The  surgical  exposure  of  the  growth  and  its  excision  (by  knife  or 
actual  cautery)  or  its  destruction  by  the  actual  cautery. 

c.  The  surgical  exposure  of  the  growth  for  the  implantation  of  radium 
(the  element  itself  or  radium  emanation). 

d.  Complete  removal  of  the  bladder  (cystectomy)  and  transplantation 
of  the  ureters. 

e .  The  establishment  of  a  suprapubic  fistula  (cystostomy). 

Suprapubic  Cystotomy — For  Control  of  Hemorrhage  and  the  Relief 
of  Retention. — In  cases  where  catheter  ism  and  irrigation  fail  to  relieve  the 
hemorrhage,  or  in  acute  retention  due  to  blood-clots  which  cannot  be  washed 
or  aspirated  from  the  bladder  through  a  urethral  instrument,  operation 
should  be  resorted  to. 

If  the  loss  of  blood  has  been  so  great  that  the  patient  has  become 
noticeably  anemic,  a  red  cell-count  and  hemoglobin  estimation  should  be 
made.  Then,  if  necessary,  a  blood  transfusion  should  be  done.  It  is  often¬ 
times  advantageous  to  perform  the  transfusion  a  few  hours  before  the 
operation  rather  than  after  the  operation,  as  the  patient  is  thereby  fortified 
to  stand  the  operative  shock. 

Except  in  highly  nervous  individuals,  the  opening  of  the  bladder  and 
removal  of  the  clots  may  be  done  under  local  anesthesia;  but  where  a 
general  anesthetic  is  required,  gas  and  oxygen  is  the  anesthetic  of  choice. 

Technic  Under  Local  Anesthesia . — If  the  patient  is  in  extremis ,  no 
time  should  be  lost  in  carrying  out  the  usual  procedure  of  irrigating  the 
bladder  and  then  refilling  it  with  a  sterile  solution  or  air.  In  such  cases 
it  is  usually  found  distended  sufficiently  to  render  the  exposure  of  the 
bladder  relatively  easy. 

The  skin  in  the  mid  line  of  the  abdomen  is  infiltrated  with  a  1  per 
cent  novocain  solution,  beginning  at  the  upper  margin  of  the  pubic  bone  and 
extending  upward  for  a  distance  of  7  or  8  cm.  Care  should  be  taken  to 
inject  the  solution  along  the  proposed  line  of  incision  intradermally , 
following  this  with  a  second  series  of  injections  given  subcutaneously 
and  in  fairly  copious  quantities. 

The  skin  and  subcutaneous  tissues  are  now  incised  down  to  the  sheath 
of  the  rectus  muscle.  The  solution  is  then  diluted  to  a  half  or  a  fourth 
of  the  original  1  per  cent,  and  the  rectus  muscles  infiltrated  generously 
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by  inserting  the  needle  underneath  the  sheath  at  intervals  so  that  the 
anesthetized  areas  will  overlap  each  other,  still  keeping  in  the  line  of  the 
original  skin  incision. 

The  rectus  sheath  is  now  cut  vertically  and  if  the  incision  happens  to 
he  exactly  in  the  median  line,  the  two  recti  may  be  easily  separated  from 
each  other  by  blunt  dissection.  But  no  time  should  be  lost  in  trying  to 


Fig.  1. — Exposure  of  the  Bladder.  Incision  of  the  Fascia  Transversalis.  (Keyes.) 

find  the  apposing  margins  of  the  recti  muscles.  Where  this  division  does 
not  present  itself  at  once,  the  operator  should  without  hesitation  continue 
his  vertical  incision,  either  by  sharp  or  blunt  dissection,  through  one  or  the 
other  of  the  muscles,  adhering  as  close  to  the  mid  line  as  possible.  Once 
past  the  recti  (whether  accomplished  through  separation  or  incision  of  one 
of  the  muscles)  the  edges  of  the  wound  are  retracted  and  the  shining- 
surface  of  the  fascia  transversalis  comes  into  view.  It  is  well  here  to 
insert  the  needle  a  short  distance  through  the  fascia  transversalis  in  the 
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mid  line  just  above  the  pubic  bone  and  to  inject  several  cubic  centimeters 
of  novocain  or  *4  Per  cent  solution)  into  the  loose  tissues  of  the  space 
of  Retzius. 

The  next  step,  which  is  very  important,  but  not  difficult,  is  to  cut 
transversely  the  fascia  transversalis  at  a  point  just  above  and  parallel  to 
the  upper  margin  of  the  pubic  bone.  By  blunt  dissection  with  gauze,  the 
upper  part  of  the  fascia  transversalis  is  now  reflected  upwards,  carrying 
the  peritoneum  before  it  and  thereby  exposing  the  bladder.  This  part  of 
the  operation,  which  is  done  so  readily  under  general  anesthesia,  is,  with 
local  anesthesia,  likely  to  be  attended  by  more  or  less  pain.  It  therefore 
behooves  the  surgeon  at  this  juncture  to  proceed  with  the  utmost  gentleness, 
and,  if  necessary,  bolster  up  the  patient’s  nerves  with  words  of  encourage¬ 
ment.  If  the  fascia  transversalis  does  not  strip  back  readily,  dissection 
with  the  scissors  or  knife  may  be  used  where  required. 

The  bladder  is  readily  recognized  by  its  muscular  walls,  on  which  lie 
large  veins  radiating  upward  and  outward  from  the  pubis.  Since  it  is 
desirable  to  open  the  bladder  high  up,  the  fascia  transversalis  is  reflected 
back  6  centimeters  or  more  above  the  pubis.  The  anterior  wall  of  the 
bladder  is  now  grasped  by  means  of  clamps  (Allis  preferably)  on  either 
side  of  the  intended  line  of  incision  and  the  latter,  which  should  be  vertical 
and  in  an  area  not  crossed  by  large  veins,  is  infiltrated  with  novocain. 

If  the  location  of  the  tumor  has  been  ascertained  by  previous  examina¬ 
tions,  such  as  cystoscopy  or  cystography,  care  should  be  exercised  to  avoid 
entering  the  bladder  through  the  growth. 

In  order  to  prevent  the  possible  dissemination  of  malignant  tumor 
cells,  before  opening  the  bladder,  gauze,  soaked  in  95  per  cent  alcohol, 
should  be  packed  around  the  area  where  the  incision  in  the  bladder  wall 
is  to  be  made. 

Steadying  the  bladder  wall  by  means  of  the  two  clamps  previously  ap¬ 
plied,  an  incision  is  made  between  them  in  the  infiltrated  line.  The  cutting 
is  best  done  slowly  in  order  to  go  just  to  the  mucosa  without  penetrating 
it.  When  the  latter  is  reached,  it  bulges  up  into  the  wound  and  resembles 
a  small  thin-walled  cyst. 

Unless  the  bladder  be  filled  with  air,  a  catheter  should  be  inserted 
(provided  the  patient’s  condition  will  permit)  and  the  bladder  emptied. 
The  clamps  are  then  transferred  to  the  mucosa  and,  with  an  aspirating 
tube  in  hand,  the  mucosa  is  opened  by  means  of  a.  short  incision 
and  the  aspirator  at  once  inserted.  In  this  way,  the  bladder  may 
frequently  be  emptied  without  spilling  a  drop  of  its  contents  about  the 
wound.  For  the  beginner,  however,  it  may  be.  simpler  to  open  the  bladder 
by  introducing  the  knife  through  all  coats  at  once  by  a  sort  of  stabbing 
motion,  but  should  the  bladder  contain  fluid  it  is  difficult  to  prevent  the 
bladder  contents  from  spilling  over  the  wound. 

In  most  instances,  the  clots  are  of  such  size  that  it  becomes  necessary 
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to  enlarge  the  bladder  wound  to  facilitate  their  removal.  This  is  best 
accomplished  by  irrigating  with  a  hot  sterile  solution,  such  as  normal 
saline,  boric  acid,  potassium  permanganate  1 :  3,000,  acriflavine  1 :  5,000 
or  sterile  water.  The  irrigating  can  is  held  high  up  above  the  wound  so 
that  with  the  tube  introduced  into  the  bladder  the  force  will  be  sufficient 
to  wash  the  clots  out.  Very  large  clots  may  be  picked  out  with  a  sponge 


Fig.  2. — Incision  of  the  Bladder  Wall.  The  bladder  is  supported  by  Allis  clamps 
or  skin  hooks.  (Keyes.) 

stick.  By  the  time  the  bladder  is  free  from  clots,  the  active  hemorrhage 
has  usually  ceased  or  else  it  is  so  slight  that  it  can  be  expected  to  stop 
with  proper  drainage  within  a  short  time.  But  if  the  hemorrhage  is  at 
all  profuse,  the  bleeding  point  should  be  located  and  the  surface  of  the  tu¬ 
mor  seared  with  the  actual  cautery.  To  do  this,  it  may  be  necessary  to  put 
the  patient  in  the  Trendelenburg  position,  open  the  bladder  still  wider  and 
use  retractors  in  order  to  expose  the  entire  surface  of  the  mucosa. 
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Should  the  bleeding  arise  from  a  pedunculated  growth,  which  iy 
easily  accessible,  the  whole  growth  may  be  removed  by  cutting  through 
the  pedicle  with  the  actual  cautery. 

If  the  bleeding  cannot  be  controlled  in  any  other  way,  packing  the 
bladder  with  strip  gauze  about  2  inches  in  width  may  finally  be  resorted 
to.  But  it  must  be  remembered  that  the  gauze,  a  foreign  body,  may 
thwart  the  very  end  desired  by  setting  up  more  or  less  violent  bladder 
contractions.  Hence,  if  it  does  not  control  the  hemorrhage  fairly  promptly, 
it  should  be  removed  and  drainage  alone  depended  on. 

Whether  the  hemorrhage  is  immediately  controlled  or  not,  the  rubber 
tube  selected  for  drainage  should  be  large  enough  to  permit  the  introduction 
of  a  small  pair  of  sponge  sticks,  the  latter  to  be  used  after  the  operation 
for  the  removal  of  those  clots  that  will  not  pass  voluntarily. 

The  drainage  tube  should  be  straight,  open  at  both  ends  and  contain 
one  or  two  large  eyes  close  to  the  end  to  go  into  the  bladder.  It  is  inserted 
just  far  enough  so  that  the  upper  eye,  if  there  are  two,  will  be  just  below 
the  bladder  wall  which  is  closed  around  it.  This  means  that  the  length  of 
tube  inside  the  bladder  will  not  be  sufficient  to  rest  against  the  bladder 
neck  and  cause  contractions.  Also  there  is  less  chance  that  the  short  tube 
will  impinge  upon  a  growth  and  cause  hemorrhage. 

The  bladder  is  now  closed  so  that  the  tube  fits  fairly  tightly;  inter¬ 
rupted  sutures  of  plain  No.  1  catgut,  which  include  all  coats,  except  the 
mucosa,  are  used.  A  purse-string  suture  may  be  placed  in  the  bladder  wall 
around  the  tube  to  hold  the  latter  in  place.  A  continuous  suture  of  plain 
No.  1  catgut,  is  used  to  reenforce  the  first  line  of  sutures,  if  the  patient’s 
condition  will  permit  of  the  additional  time  required  to  do  the  suturing. 

At  this  point  the  wound  should  be  gently  mopped  off  and  either  alcohol 
(95  per  cent)  or  ether  poured  generously  into  the  wound  for  the  purpose 
of  destroying  malignant  tumor  cells. 

The  bladder  is  now  anchored  to  the  abdominal  wall  by  a  suture  of  plain 
No.  1  or  No.  2  catgut  on  a  curved  needle,  passed  as  follows :  At  a  point 
about  midway  between  the  upper  and  lower  ends  of  the  abdominal  incision, 
the  needle  is  entered  into  the  sheath  of  the  rectus  muscle  and  the  muscle 
itself  %  inch  from  the  line  of  incision.  It  is  then  carried  through  the 
coats  of  the  bladder  wall  (mucosa  excepted)  just  above  the  drainage  tube, 
taking  a  bite  about  %  inch  wide.  Care  should  be  taken  in  this  last  maneuver 
to  avoid  the  peritoneum.  The  suture  is  then  entered  into  the  rectus  muscle 
of  the  opposite  side  %  inch  from  the  cut  edge  and  out  through  the  sheath. 
When  this  suture  is  tied,  it  pulls  the  bladder  high  up  into  the  wound,  and, 
by  fixing  it  to  the  rectus  muscle,  makes  the  opening  easy  to  find  in  case  the 
drainage  tube  is  accidentally  pulled  out  during  the  postoperative  period 
and  must  be  reinserted. 

The  abdominal  wall  above  the  drainage  tube  is  now  closed,  first  by 
suturing  the  sheath  of  the  rectus  and  then  the  skin.  The  part  of  the 
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wound  below  the  tube  is  left  wide  open  in  order  to  drain  the  space  of 
Retzius,  the  loose  areolar  tissue  of  which  invites  infection.  Three  gutter 
drains,  made  by  splitting  rubber  tubing  lengthwise,  are  employed.  Two 
are  inserted  laterally  (one  on  each  side  of  the  bladder)  so  that  they  cross 
x-wise  as  they  emerge,  and  the  third  is  placed  straight  down  behind  the 
pubic  bone. 

Excision  of  Bladder  Tumors  and  Destruction  by  Cautery. — If  the 

growth  lends  itself  by  its  size  and  position  to  excision,  the  mucosa  which 
it  involves  may  be  the  only  part  of  the  bladder  wall  removed  or  the  entire 
section  of  bladder  wall  on  which  the  growth  rests  may  be  excised  wide 
of  the  tumor’s  margin.  In  dividing  the  tissues,  as  for  example  in  cutting 
through  the  bladder  wall,  the  actual  cautery  is  used  in  preference  to  the 
knife,  both  to  prevent,  hemorrhage  and  dissemination  of  tumor  cells. 
Growths  which  are  not  amenable  to  resection  may  be  attacked  by  radium 
plus  the  actual  cautery,  diathermy  or  the  radioterm. 

RADIATION 

This  term  signifies  treatment  by  radium  (either  the  element  itself  or 
its  emanation)  and  deep  X-ray  therapy,  or  a  combination  of  radium  and 
X-ray. 

Radium  Emanation. — On  account  of  the  comparative  case  with  which 
it  may  be  obtained  and  the  flexibility  of  its  usage,  radium  emanation  is 
preferred  in  most  instances  to  the  element.  There  are  several  reputable 
commercial  houses  that  supply  the  emanation,  accurately  measured,  together 
with  instruments  for  its  application  or  implantation. 

Many  growths  in  the  bladder  may  be  treated  with  radium  emanation 
introduced  through  the  cystoscope  or  urethroscope,  while  certain  others 
require  opening  the  bladder  for  its  employment.  In  both  instances  either 
screened  emanations  or  radium  seeds  are  employed  (see  Volume  I,  Chap¬ 
ter  XIII  on  Radium  Therapy). 

Technic  in  Cases  Suitable  for  Cystoscopic  or  Urethroscopic  Treat¬ 
ment. — If  the  tumor  is  relatively  small  and  accessible  to  cystoscopic  mani¬ 
pulation,  radium  seeds  are  implanted.  This  is  done  by  means  of  a  very 
narrow  flexible  tube  carrying  a  short  needle  at  one  end.  The  instrument  is 
chiefly  constructed  of  wire  similar  to  that  employed  in  cystoscopic  oper¬ 
ating  forceps  and  is  used  in  the  operating  cystoscope. 

The  cystoscope  is  passed,  the  bladder  washed,  if  necessary,  and,  after 
obtaining  a  good  view  of  the  tumor,  the  needle  of  the  implanting  instru¬ 
ment,  previously  loaded  with  a  “seed,”  is  introduced  directly  into  the 
growth  so  that  its  point  is  well  beneath  the  surface.  The  wire  obturator, 
which  ejects  the  seed,  is  then  pushed  home. 

The  needle  is  then  withdrawn,  and  more  seeds  similarly  implanted  into 
other  parts  of  the  growth.  The  number  of  seeds  to  be  employed  depends 
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of  course  on  the  dosage  of  emanation  and  the  size  of  the  growth.  Ordinarily 
the  rule  employed  by  Barringer  is  the  safe  one  to  follow.  He  implants 
seeds  containing  0.6  or  0.7  me.  of  emanation  so  that  there  are  approxi¬ 
mately  two  such  seeds  to  every  cubic  centimeter  of  tissue.  If,  however,  one 
is  at  all  in  doubt  about  the  size  of  the  dose,  it  is  better  to  err  on  the  side  of 
too  little  rather  than  too  much  and  perhaps  avoid  a  distressing  radium 
bum.  It  is  therefore  oftentimes  more  prudent  to  use  seeds  of  no  greater 
strength  than  0.5  me. 


Fig.  3. — Implantation  of  Radium  “Seeds”  by  Means  of  the  Cystoscope.  By  sub¬ 
stituting  the  electrode  for  the  radium  applicator,  this  illustration  also  shows 
how  a  bladder  tumor  is  attacked  by  fulguration. 


The  instrument  mentioned  above  is  also  used  in  the  surface  applica¬ 
tion  of  radium  by  means  of  the  cystoscope.  Instead  of  the  implanting 
needle,  a  larger  needle  containing  a  hundred  or  more  millicuries  of  un¬ 
screened  radium  is  substituted.  This  is  held  against  the  tumor  under 
eystoscopic  vision  for  a  half  hour  or  less.  The  operation  may  be  repeated 
every  two  or  three  weeks,  depending  on  the  amount  of  discomfort  the 
patient  may  suffer. 

In  instances  where  the  growth  is  so  situated  that  eystoscopic  or 
urethroscopic  approach  for  implantation  is  impossible,  as,  for  example,  a 
growth  surrounding  the  bladder  neck,  surface  application  without  the  aid 
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of  the  cystoscope  may  he  employed.  For  this  purpose  the  radium  emana¬ 
tion,  screened  in  a  silver  tube,  whose  walls  are  0.5  mm.  thick,  is  placed  in 
a  section  of  rubber  tubing  about  2  cm.  long- and  %  cm.  in  diameter.  The 
walls  of  the  latter  are  about  2  mm.  in  thickness  and  also  serve  as  a  screen. 
A  stout  cord,  similar  to  the  ordinary  fishing  line,  is  tied  around  the  tubin 
near  each  end,  thereby  securely  enclosing  the  silver  tube.  About  1  foot  ot 
cord  is  then  fastened  securely  at  one  end  of  the  rubber  tube  for  the  purpose 


Fig.  4. — Application  of  Unscreened  Radium  Emanation  to  Surface  of  Tumor  by 
Means  of  the  Cystoscope. 

of  withdrawing  it  after  the  treatment  is  finished.  Two  such  tubes  con¬ 
taining  from  25  to  100  me.  are  usually  employed.  They  are  sterilized 
before  use  by  boiling. 

Technic  of  Introducing  the  Tubes. — The  instruments  needed  are  an 
endoscopic  sheath  with  obturator  (the  Geiringer  and  Young  urethroscopes 
are  both  admirable  for  the  purpose)  and  a  straight  metal,  rod  about  10 
inches  long  and  %  inch  in  diameter.  The  endoscope  is  introduced  into 
the  bladder  as  if  for  urethroscopy  and  the  obturator  withdrawn.  The 
bladder  is  then  irrigated  with  sterile  water  and  filled  with  about  6  ounces 
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of  solution,  a  finger  being  held  over  the  end  of  the  sheath  to  prevent  the 
escape  of  the  water.  One  of  the  tubes  is  lubricated  with  K-Y,  placed  in 
the  open  sheath  and  shoved  into  the  bladder  with  the  metal  rod,  care 
being  taken  that  the  end  of  the  cord  projects  from  the  end  of  the  sheath 
after  introducing  the  tube  to  which  it  is  attached. 

The  other  tube  is  then  introduced  in  a  similar  manner  and  the  sheath 
immediately  withdrawn.  There  should  still  be  enough  fluid  left,  when  the 


Courtesy  of  Dr.  B.  S.  Barringer. 


Fig.  5. — Application  of  Screened  Radium  Emanation  to  Growth  Near  Bladder 
Neck.  The  capillary  tube  containing  the  emanation  is  placed  in  a  silver  tube 
which  is  encased  in  a  short  rubber  tube. 


second  tube  is  introduced,  to  distend  the  bladder  to  some  extent ;  otherwise 
it  is  difficult  to  introduce  the  tube. 

After  both  tubes  are  introduced,  the  remaining  bladder  fluid  should  not . 
be  allowed  to  gush  out  for  fear  of  washing  out  one  or  both  rubber  tubes.- 
Gentle  traction  on  both  cords,  until  resistance  is  felt,  will  pull  the  tubes 
down  into  the  bladder  neck  where  they  should  be.  If  desired,  the  latter 
maneuver  may  be  done  under  vision  by  the  introduction  of  a  cystoscope, 
but  care  must  be  taken  to  avoid  pushing  the  cords  along  with  the  instru¬ 
ment  into  the  bladder. 

After  the  procedure  is  completed,  the  cords  are  usually  anchored  to 
the  thigh  or  perineum  by  means  of  adhesive  plaster. 


OPERATION 


647 


The  length  of  time  the  emanation  is  allowed  to  remain  in  contact  with 
the  growth  varies  according  to  the  strength  of  the  dose  and  size  of  the 
growth.  Ordinarily  a  dosage  of  500  me.  hours  is  given.  Therefore  if 
two  tubes  of  50  me.  each  are  used,  they  would  he  allowed  to  remain  in 


Courtesy  of  Dr.  B.  S.  Barringer. 


Fig.  6. — Exposure  of  Tumor  for  Implantation  of  Radium  “Seeds”  Under  Direct 
Vision.  Insert  shows  Method  of  Snaring  Off  the  Growth  Before  Implanting  Ra¬ 
dium  Seeds  in  Its  Base. 


the  bladder  for  five  hours  (50  by  2  by  5 — a  millicurie  hour,  being  the 
number  of  millicuries,of  radium  emanation  times  the  number  of  hours  it 
is  employed  in  treatment). 

When  the  treatment  is  over,  both  tubes  are  withdrawn  by  pulling  gently 
hut  firmly  on  the  cords. 

The  patient  is  of  course  kept  in  bed  during  the  treatment  and,  if  he 
has  pain,  is  given  sedatives.  If  he  cannot  void,  he  is  catheterized.  If  he 
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is  an  ambulatory  patient,  he  can  probably  attend  to  bis  regular  duties  by 
the  following  day. 

The  patient  is  usually  cystoscoped  at  intervals  of  two  weeks  to  note 
the  effect  of  the  treatment  and  if  necessary  the  latter  may,  as  a  rule,  be 
repeated  in  six  weeks  or  two  months. 

Implantation  of  Radium  Seeds  after  Exposure  of  the  Growth  by 
Suprapubic  Cystotomy.— In  cases  where  the  growth  is  too  large  or  other¬ 
wise  unsuitable  for  the  cystoscopic  introduction  of  seeds,  or  where,  in 
certain  instances,  the  bladder  is  opened  because  of  clots  or  retention,  radium 
seeds  are  implanted  under  direct  vision. 

Especially  constructed  long  needles  with  wire  obturators  which  eject 
the  seed  are  used  for  this  purpose.  Usually  ten  or  twelve  needles  are 
necessary,  because  as  each  one  is  introduced  into  the  growth  it  is  allowed  to 
remain  in  order  to  mark  the  spot  where  the  seed  has  been  deposited. 

Technic. — The  bladder  is  opened  according  to  the  technic  employed  in 
suprapubic  cystotomy  for  drainage  purposes. 

With  the  patient  in  the  Trendelenburg  position,  bladder  retractors  are 
used  to  bring  the  growth  fully  into  view.  If  the  growth  is  pedunculated, 
the  major  portion  of  it  may  be  removed  by  means  of  the  actual  cautery 
or  wire  snare  and  seeds  implanted  in  its  base  only.  If  it  is  the  sessile  type, 
however,  and  bleeding  likely  to  be  encouraged  by  manipulation,  it  is  best 
to  promptly  implant  the  seeds  without  tampering  with  the  growth. 

To  implant  a  seed,  the  needle  is  pushed  firmly  into  the  tissue  until  its 
eye  is  well  beneath  the  surface  (the  depth  depending  on  the  thickness  of 
the  growth)  and  the  obturator  pushed  home.  The  next  seed  is  implanted 
in  the  same  manner  and  so  on  until  all  the  needles  have  been  introduced 
in  a  given  area,  remembering  to  leave  each  needle  in  place  after  the 
ejection  of  the  seed.  All  the  needles  are  then  withdrawn  and  reloaded. 
Another  area  for  implantation  is  selected  and  the  process  is  repeated. 
The  rule  for  dosage  here  is  the  one  laid  down  in  the  foregoing,  namely,  the 
employment  of  two  seeds  of  0.6  or  0.7  me.  of  emanation  (or  less  when  in 
douM)  to  each  cubic  centimeter  of  tumor  tissue. 

After  completing  the  implanting  operation  the  bladder  is  closed  with 
drainage  as  in  suprapubic  cystotomy. 

If  the  process  must  be  repeated,  it  is  usually  not  done  until  six  months 
or  a  year  later. 

Deep  X-ray  Therapy. — This  is  said  to  be  effective  in  certain  types  of 
bladder  tumors,  especially  when  used  in  connection  with  radium.  Sur¬ 
prisingly  good  results  are  claimed  by  the  champions  of  the  method  in  cases 
that  seem  to  offer  absolutely  no  hope  of  improvement  when  treated  other¬ 
wise. 

Cystectomy,  Ureteral  Transplantation,  Cystostomy. — There  is  hardly 
any  excuse  to-day  for  radical  extirpation  of  the  bladder.  If  the  tumor 
continues  to  grow  despite  other  forms  of  treatment,  metastasis  has  probably 
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taken  place  and  little  is  to  be  gained  except  the  relief  afforded  by  the  ces¬ 
sation  of  dysuria.  But  the  latter  end  may  be  accomplished  without 
subjecting  the  patient  to  such  a  major  procedure  by  performing  bilateral 
nephrostomy  or  transplanting  the  ureters.  And  since  one  or  the  other  of 
these  two  measures  is  usually  adopted  as  a.  preliminary  stage  to  cystectomy, 
in  the  vast  majority  of  instances  it  would  be  wiser  to  omit  the  latter 
altogether. 

The  indications  for  ureteral  transplantation  are:  (1)  involvement  by 
the  growth  of  the  lower  end  of  the  ureter  ;  and  (2)  a  harassing  dysuria 


Courtesy  of  Dr.  B.  S.  Barringer. 

Fig.  7. — Implantation  of  Radium  “Seeds”  After  Exposure  of  the  Tumor  (Infil¬ 
trating  Carcinoma)  by  Suprapubic  Cystotomy. 

which  is  frequently  due  to  an  intractable  cystitis.  In  the  former  instance, 
the  ureter  is  placed  elsewhere  to  save  the  kidney;  in  the  latter  instance, 
transplantation  is  done  to  divert  the  urinary  flow  from  the  bladder.  In 
either  case  nephrostomy  will  serve  the  same  end. 

Cystostomy  is  performed  chiefly  for  two  reasons:  (1)  to  provide  a 
means  of  escape  of  urine  from  the  bladder  when  there  is  obstruction  at  the 
bladder  neck;  and  (2)  to  relieve  the  dysuria  due  to  cystitis,  the  growth 
itself  or  both.  It  is  preferable  to  ureteral  transplantation  for  the  relief 
of  dysuria  in  that  it  is  a  simpler  procedure,  affords  less  chance  of  ascend¬ 
ing  kidney  infection,  and  the  resulting  outlet  for  the  urine  is  easier  to 
take  care  of. 
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The  technic  is  identical  with  that  of  suprapubic  cystotomy  with  the 
addition  that  a  suprapubic  drainage  tube,  preferably  of  hard  rubber  or 
silver,  is  constantly  kept  in  place  to  prevent  the  healing  of  the  opening  and 
thereby  encourage  the  formation  of  a  fistula.  This  tube  should  be  removed 
every  few  days  and  cleansed  thoroughly  before  reinsertion,  to  prevent  its 
being  plugged  by  incrustations  of  lime  salts. 


TREATMENT  BEST  SUITED  TO  A  PARTICULAR  TYPE  OF 

GROWTH 

According  to  Geraghty,  who  has  had  much  experience  with  all  the 
types  of  treatment  described  in  the  foregoing,  including  deep  X-ray 
therapy,  the  best  results  are  obtained  as  follows : 

Tumors 

Papillomata. 

Superficial,  non-infiltrating  papil¬ 
lary  carcinomata  (broad-based, 
flat,  often  covering  considerable 
areas). 

Circumscribed  infiltrating  carci¬ 
nomata; 

Extensive  infiltrating  carcinomata, 
which  are  inoperable. 

Cysts  for  the  most  part  are  destroyed  by  figuration.  The  smaller 
ones  sometimes  disappear  after  puncture  with  the  operating  cystoscopic 
scissors. 

The  other  tumors  mentioned  in  the  beginning  of  the  chapter  are  so 
rare  that  a  discussion  of  their  treatment  is  hardly  worth  while. 


Method  of  Treatment 

Figuration — or  a  combination  of 
fulguration  and  radium  applied 
to  the  surface. 

Combination  of  deep  X-ray  and 
radium. 

Resection. 

Radium  implantations. 
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INDUSTRIAL  INFECTIONS 
W.  Gilman  Thompson 

COMPARISON  OF  INDUSTRIAL  AND  OTHER  INFECTIONS 

The  industrial  infections,  that  is,  infections  acquired  as  hazards  in¬ 
cident  to  industrial  work,  do  not  differ  pathologically  in  any  marked  degree 
from  infections  otherwise  originating.  It  is  therefore  unnecessary  in  this 
article  to  dwell  in  extensive  detail  upon  the  fundamental  pathology  of 
traumatic  infection,  hut  reference  will  he  made  to  certain  slight  differ¬ 
ences,  which  are  as  follows: 

In  workingmen,  the  skin  of  the  hands  and  arms,  and  sometimes  of 
the  feet,  is  often  considerably  hardened  through  occupation,  and  the  “horny 
hand”  of  the  laborer  offers  a  superficial  covering  which,  on  the  one  hand, 
may  protect  against  external  injury,  and,  on  the  other,  when  such  injury 
has  occurred,  presents  a  toughened  layer  under  which  pus,  once  formed, 
is  liable  to  accumulate  in  considerable  quantity.  In  some  instances  the 
occupation  of  the  employee  itself  may  present  special  hazard  of  infection, 
in  that  the  substances  handled  may  already  be  infected. 

Certain  materials  are  well  known  to  be  infected  frequently  with  septic 
germs  and  consequently  those  whose  work  necessitates  handling  of  such 
materials  are  constantly  liable  to  septic  infection  whenever  they  acquire 
even  a  slight  wound.  Such,  for  example,  are  men  employed  in  industries 
dealing  with  dead  animals  and  materials  derived  from  them.  Among  these 
may  be  enumerated  butchers,  meat  packers  and  canners,  and  those  em¬ 
ployed  in  handling  garbage  and  various  forms  of  fertilizer,  both  natural 
and  artificial ;  also  workers  in  feathers  or  hair,  glue  makers,  wool  sorters, 
and  paper  makers  where  woolen  rags  are  used,  soap  makers,  and  tallow 
refiners.  In  most  instances,  however,  it  is  the  skin  of  the  workman  him¬ 
self  which  harbors  the  germs  of  infection,  which  merely  are  given  an 
accidental  port  of  entry  to  the  system  through  a  wound  or  abrasion. 

The  primary  infection  quite  often  is  complicated  through  the  penetra¬ 
tion  of  dirt  into  the  wound.  Particularly  is  this  true  among  those  work¬ 
men  who  handle  oily  and  greasy  substances  or  tenacious  materials  such 
as  glue,  wax,  resin  and  tar. 
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In  other  cases,  as,  for  example,  in  dealing  with  bronze  powders,  more 
or  less  irritant  metallic  substances  may  be  conveyed  into  a  deep  punctured 
wound  together  with  the  germs  of  infection.  The  irritation  caused  by 
such  an  apparently  simple  substance  as  iron  rust  may  complicate  the 
situation  when  deeply  imbedded  in  or  beneath  the  skin.  Moreover,  rust 
may  form  around  imbedded  particles  of  iron  or  steel.  Particularly  is 
this  the  case  when  such  particles  penetrate  the  cornea,  where  rust  some¬ 
times  forms  with  extraordinary  rapidity.  In  such  instances  the  foreign 
body  complicates  and  serves  to  intensify  the  infection  proper. 

All  the  above-mentioned  conditions,  however,  result  in  no  essentially 
peculiar  pathology,  but  merely  accentuate  the  well-known  picture  of  trau¬ 
matic  infection. 

Neglect  and  ignorance  on  the  part  of  the  workingman,  or  fear  of  losing 
time  by  quitting  work,  too  often  complicate  the  situation  by  enabling  the 
infection  to  gain  several  days7  headway  before  treatment  is  sought.  It 
thus  may  transpire  that  infection  of  a  finger,  for  example,  which  readily 
might  have  been  controlled  at  the  outset,  is  permitted  to  involve  the  entire 
hand  or  extend  through  the  lymphatics  of  the  arm  to  the  axillary  glands, 
causing  cellulitis,  lymphangitis,  and  sometimes  boils  and  carbuncles.  In 
such  cases  extensive  incision  may  ultimately  be  required  to  lessen  tension 
and  evacuate  pus,  with  subsequent  deforming  contractures  of  scar  tissue 
and  prolonged  or  even  permanent  disability.  The  writer  has  seen  several 
cases  of  necrosis  of  the  phalanges  necessitating  amputation  which  followed 
neglect  of  primary  slight  infections  of  fingers  or  toes.  Periostitis  and 
localized  osteomyelitis  may  result.  In  fact,  cases  are  recorded  where 
systemic  infection  has  followed  with  septicemia  and  death. 

The  serious  wound,  such  as  extensive  laceration  from  being  caught 
in  machinery,  or  the  compound  fracture  received  in  falling  from  a  scaffold¬ 
ing,  commands  immediate  surgical  relief  so  that  infection  may  be  dealt 
with  at  once;  but  the  minor  infections  resulting  from  comparatively  trivial 
abrasions  or  punctures  are  usually  made  light  of  by  the  hardy  workman, 
accustomed  as  he  is  to  knocks  and  blows,  and  it  is  this  type  of  neglected 
infection  which  is  responsible  for  so  much  “lost  time77  in  many  industrial 
plants. 


EXTRAHAZARDOUS  INDUSTRIES 

Certain  industries  from  their  nature  are  extrahazardous  from  the 
standpoint  of  minor  infections.  Foremost  among  them  are  those  in  which 
sharp  cutting  tools  are  much  used,  as,  for  example,  in  cutting  the  sheets 
of  thin  rubber  from  which  rubber  gloves,  inner  tubes  of  automobile  tires 
and  many  other  rubber  articles  are  made ;  the  manufacture  of  much  hard¬ 
ware  and  cutlery;  the  handling  of  sharp  sheets  of  metal,  as  in  making 
tin  cans;  the  use  of  sharp  knives  or  scrapers,  by  butchers,  tanners,  furriers 
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and  felt  hat  and  shoddy  makers  ;  the  handling  of  rough  material  from 
which  splinters  are  derived,  as  in  wooden  box  and  barrel  making ;  sawmill 
work ;  work  involving  the  driving  or  pnlling  of  nails,  etc. 

In  all  forms  of  carpentry,  but  particularly  in  destructive  work,  such 
as  demolishing  buildings,  splitting  up  old  boxes,  barrels,  etc.,  and  re¬ 
making  them,  there  is  the  hazard  of  puncture  wounds  or  abrasions  from 
contact  with  wooden  splinters,  rusty  nails  and  similar  sharp  substances. 
In  much  minor  cutting  machinery  and  lathe  work  and  in  poorly  protected 
stamping  machines  there  is  constant  liability  of  crushing  the  fingers,  and 
such  accidents  quite  often  involve  infection.  Die  cutters  are  particularly 
liable  to  this  trouble. 

In  the  different  forms  of  wire  industries,  as  in  making  wire  and  wire 
cables,  there  is  always  the  possibility  of  puncture  wounds  being  acquired. 
Such  wounds  frequently  are  very  narrow  but  quite  deep,  and,  as  in  the 
case  of  fine  nails,  rusty  particles  are  conveyed  to  the  bottom  of  the  wound. 
The  manufacture  of  wire  brushes  is  particularly  hazardous  in  this  regard. 
In  the  opening  of  clam  and  oyster  shells,  infected  wounds  are  common, 
being  derived  both  from  the  knives  used  and  the  sharp  edges  of  the  shells. 

Such  are  a  few  of  the  industries  in  which  punctured  wounds  are  com¬ 
mon.  Another  group  of  industries  includes  those  in  which  abrasions  afford 
the  site  of  infection.  Such  in  particular  are  those  in  which  the  hands, 
and  sometimes  the  feet,  become  more  or  less  macerated  and  the  integument 
eroded  through  prolonged  soaking  in  fluids,  such  as  dyestuffs  or  through 
contact  with  chemicals  as  in  handling  lime,  lye,  strong  acids  and  alkalis, 
etc.  •  In  still  other  cases,  dust,  grease,  oil  and  similar  irritants  tend  to 
roughen  the  skin  as  in  cement  workers,  in  employees  in  oil  refineries,  in 
tar  and  turpentine  workers,  and  the  like. 

A  few  only  of  the  multitudinous  possibilities  of  industrial  infections 
may  be  mentioned  here  more  in  detail : 

As  illustrating  an  unusual  method  of  acquiring  infection,  the  following 
incident  has  been  reported  to  the  writer.  A  diver  working  over  a  pipe 
line  at  considerable  depth  below  the  water’s  surface  scratched  his  hand 
seriously  upon  a  barnacle.  The  wound  became  infected,  and  the  man 
neglected  it  until  a  very  serious  septic  condition  had  arisen.  In  a  case 
of  this  type  coming  up  for  compensation  it  would  be  difficult  to  produce 
a  witness  to  the  accident  unless  mermaids  were  present  ! 

In  the  oil-producing  industry,  long  wire  cables  to  which  plummets  are 
attached  are  used  in  sounding  the  wells.  The  plummets,  while  being 
dropped  through  the  vertical  pipes,  are  handled  by  the  workmen,  the 
wire  cables  slipping  through  their  hands.  These  cables,  when  slightly 
worn,  become  frayed  and,  as  they  slip  through  the  hands,  puncture 
wounds  are  made  by  the  wire  ends.  As  the  workmen’s  hands  are  always 
begrimed,  this  is  a  very  common  source  of  infection.  The  punctures  are 
narrow  and  often  deep,  and  give  rise  to  considerable  trouble. 
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Another  common  source  of  infection  arises  through  the  splashing  of 
acid  used  in  a  great  variety  of  industries,  as  in  tinning  processes.  The 
drops  of  acid  falling  anywhere  on  the  surface  of  the  body,  or  the  hands  or 
feet,  cause  small  burns,  followed  by  more  or  less  slight  sloughing.  A  day 
or  two  after  such  burns  have  been  received,  they  are  very  liable  to  become 
infected. 

An  interesting  difference  between  men  and  women  employees  was  re¬ 
ported  to  the  writer  by  the  company  doctor  of  a  large  oil  refinery  where 
extensive  manufacture  and  filling  of  tin  cans  was  conducted.  The  hands 
of  women  as  a  rule  have  more  delicate  skin,  that  is,  they  are  not  so  sub¬ 
ject  to  callous  formation  as  those  of  men.  They,  therefore,  are  more 
sensitive  to  the  slight  burns  from  splashing  of  acid  droplets,  which  are 
more  promptly  washed  off,  with  less  resulting  infectionl  The  men,  on 
the  other  hand,  do  not  always  notice  such  slight  acid  burns,  and  any 
infection  beneath  a  calloused  surface  is  imprisoned  for  a  longer  time  than 
it  otherwise  would  be,  and  hence  pus  accumulates  in  considerable  quantity 
before  its  presence  is  recognized. 

Another  illustration  of  this  latter  topic  is  the  following :  A  number  of 
ignorant  peasants,  not  used  to  handling  sharp  spades,  were  set  to  work 
digging  trenches  for  a  pipe  line  in  some  hard  ground.  Not  being  expert 
in  handling  spades,  instead  of  pushing  them  in  with  their  feet,  they 
pounded  them  in  with  repeated  blows  of  the  feet,  thereby,  after  a  time, 
seriously  bruising  them.  The  soles  were  dirty  and  calloused,  and  readily 
became  infected  when  serious  abscesses  formed  beneath  the  hardened 
integument. 

Sailors  employed  on  vessels  used  in  the  transportation  of  oils,  wax,  and 
greasy  substances  of  various  kinds  are  exposed  to  the  contact  of  these 
substances  with  the  skin,  the  pores  of  which  become  choked,  and  the  hands 
and  feet  may  become  covered  with  callosities,  and  readily  are  infected 
when  injured. 

In  addition  to  acid  burns,  the  blisters  caused  by  contact  with  hot 
metals,  molten  solder,  etc.,  often  become  infected. 

PREVENTION 

The  prevention  of  infection  of  cuts,  punctures,  abrasions  and  burns 
constitutes  one  of  the  most  important  problems  for  every  industrial  sur¬ 
geon.  Infection  arising  through  acid  burns  sometimes  may  be  prevented 
by  the  use  of  stout  canvas  or  leather  gloves,  where  the  splashing  of  acid 
droplets  is  feared.  But  the  wearing  of  stout  gloves  affords  little  protec¬ 
tion  from  puncture  wounds.  As  a  matter  of  fact,  it  is  difficult  to  get  work¬ 
men  to  wear  gloves,  for  their  hands  perspire,  and  if  they  become  wetted 
in  any  way  the  wearing  of  gloves  tends  to  cause  maceration  of  the  super¬ 
ficial  layers  of  the  skin,  rendering  it  more  sensitive  to  abrasion. 
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Employees  should  he  given  strict  rules  never  to  disregard  open  wounds, 
however  trivial  they  may  appear,  and,  if  possible,  be  penalized  for  dis¬ 
regarding  them.  Foremen,  particularly,  should  be  instructed  in  the  eco¬ 
nomic  loss  arising  from  neglected  infections.  Many  industrial  plants 
supply  first-aid  kits  equipped  with  antiseptic  dressings  and  bandages,  but, 
where  a  first-aid  station  is  reasonably  near,  supplying  a  company  doctor  or 
nurse,  it  is  preferable  to  insist  that  the  employee  shall  go  to  it  at  once 
when  slightly  wounded.  In  fact,  some  companies  which  at  first  supplied 
emergency  kits  have  taken  them  out  the  better  to  emphasize  the  resort  to 
dressing  stations.  Much,  naturally,  must  depend  upon  the  nature  of  the 
work,  and  the  size  of  the  plant.  In  field  work,  as  in  the  oil-producing  in¬ 
dustry,  pipe  laying,  telegraph  and  telephone-pole  work,  railway  construc¬ 
tion,  coal  and  other  mining,  portable  kits  obviously  are  essential,  and 
they  must  be  equipped  with  antiseptic  dressings  which  are  both  portable 
and  stable.  Tincture  of  iodin,  for  example,  if  supplied  in  such  outfits, 
should  be  in  form  of  ampules.  As  a  rule,  therefore,  sterilized  dressings, 
ready  made,  such  as  moist  bichlorid  gauze,  are  all  that  really  are  neces¬ 
sary  for  the  first-aid  kit,  together  with  an  assortment  of  sterile  compressed 
rolled  bandages  adapted  in  different  sizes  for  any  portion  of  the  extremi¬ 
ties.  Compressed  cotton  wool  may  he  added  for  padding  over  the  more 
extensive  injuries,  and  a  spool  of  rubber  adhesive  plaster  is  convenient 
to  aid  in  holding  compresses  in  place  or  fastening  bandages  where  they  are 
liable  to  slip.  Each  kit,  moreover,  should  contain  printed  directions  for 
the  employee,  for  the  most  difficult  thing  to  impress  upon  him  is  that  the 
small  wound  should  be  cleansed  from  within,  rather  than  from  without, 
that  is,  by  a  free  outward  flow  of  blood,  and  not  by  mopping  or  rubbing 
with  soiled  handkerchiefs  or  rags. 

In  some  cases,  however,  where  an  extensive  abrasion  has  been  covered 
over  by  contact  with  oil  or  grease,  or  by  falling  over  gravel  and  dirt,  it 
may  preferably  first  be  cleaned  with  pure  hot  water  (which  encourages 
bleeding) ,  if  obtainable,  or  with  absorbent  cotton  soaked  in  gasolene,  which 
is  now  almost  universally  obtainable.  Small  abrasions  may  be  painted 
with  a  sterile  cotton  swab  dipped  in  a  2  per  cent  solution  of  iodin.  (The 
official  tincture  is  7  per  cent.)  Small  cut  or  punctured  wounds  need  not 
be  painted  with  iodin,  hut  allowed  to  bleed  a  little,  in  order  that  the  issuing 
blood  may  carry  out  germs  and  dirt  particles;  but  if  complicated  by  an 
abrasion  the  surface  may  be  painted  before  the  sterile  dressing  is  applied. 
The  employee  must  be  instructed  that  continued  bleeding  is  only  to  be 
checked  by  continued  pressure  with  a  sterile  compress,  never  by  intermit¬ 
tent  “mopping.” 

The  instructions  issued  in  a  leaflet  to  accompany  each  emergency  kit 
are  thus  formulated  by  the  Factory  Department  of  the  British  Home 
Office: 
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“ A  Scratch  or  Slight  Wound: 

“Do  not  touch  it. 

“Do  not  bandage  or  wipe  it  with  a  handkerchiet  or  rag  of  any  kind. 

“Do  not  wash  it. 

“Allow  the  blood  to  dry  and  so  close  the  wound  naturally ;  then  apply 
a  sterilized  dressing  and  bandage. 

“If  bleeding  does  not  stop,  apply  a  sterilized  dressing  and  sterilized 
wool,  then  bandage  firmly. 

“If  the  wound  is  soiled  with  road  dirt  or  other  foul  matter,  swab  freely 
with  wool  soaked  in  the  iodin  solution  (2  per  cent)  and  allow  the  wound 
to  dry  before  applying  a  sterilized  dressing.” 

Where  wooden  splinters  or  sharp  fragments  of  metal  have  penetrated 
deeply  into  the  fingers  or  toes,  they  may  often  he  clearly  seen  by  placing  a 
strong  ordinary  flashlight  behind  the  finger  or  toe,  which  renders  it  suf¬ 
ficiently  translucent  to  enable  detection  of  the  foreign  body. 

The  hands  and  feet  and  various  parts  of  the  bodies  of  workingmen  are 
quite  often  saturated  with  oil,  grease,  or  dirt  adherent  to  the  skin.  When 
a  puncture  wound,  cut  or  abrasion  occurs  through  such  skin,  it  may  he 
cleansed  by  the  use  of  gasoline,  followed  by  tincture  of  green  soap  in  hot 
water. 

When  infection  is  feared  from  a  deep  puncture  wound,  it  is  often 
best  immediately  to  enlarge  the  orifice  of  the  wound,  to  enable  reaching 
the  bottom  with  antiseptics,  and,  subsequently,  to  apply  sterile  dressings 
and  secure  proper  drainage.  The  wound  may  be  probed  with  a  sterilized 
cotton  swab  dipped  in  some  antiseptic.  For  this  purpose  dichloramin-T, 
full  strength,  may  be  used,  and  immediately  washed  out  with  warm  water. 
A  small  wick  of  gauze  may  be  left  in  the  wound,  should  it  be  deep  enough 
to  require  drainage.  It  is  important  to  keep  this  gauze  moist  so  as  to 
act  as  a  wick,  and  not  to  let  it  dry  and  act  as  a  cork  with  pus  pent  up 
beneath  it. 

The  choice  of  antiseptics  to  be  used  as  preventative  of  local  infection 
includes  a  very  wide  range  of  substances,  and  each  surgeon  is  likely  to 
have  his  own  ideas  regarding  their  selection  and  mode  of  application. 
In  a  recent  conference  of  twenty  industrial  surgeons  at  which  this  mat¬ 
ter  was  under  discussion,  it  was  interesting  to  note  that  there  were  as 
many  different  opinions  presented.  As  a  matter  of  fact,  there  are  a 
large  number  of  antiseptics  which  have  long  proved  almost  equally  ef¬ 
ficacious,  and  there  is  more  or  less  fashion  regarding  their  use,  some  being 
in  vogue  for  a  time,  and  others  taking  their  place. 

As  a  general  proposition,  when  the  wound  is  fresh,  and  as  soon  as 
possible  after  it  has  been  received,  wet  applications  are  indicated.  These 
at  first  may  be  used  in  full  strength,  and  subsequently  in  weaker  solu¬ 
tion.  Later  on,  as  healing  progresses,  various  ointments  and  powders  may 
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be  applied.  In  only  quite  superficial  wounds,  such  as  slight  abrasions, 
should  the  latter  type  of  antiseptic  first  be  employed. 

In  the  early  stages  of  superficial  infections,  while  active  secretion 
is  going  on  in  the  wound,  and  where  more  or  less  extensive  gauze  or 
similar  dressings  have  been  applied,  it  is  most  important  to  keep  these 
dressings  continuously  moist.  The  patient  should  be  cautioned  to  do  this 
and,  particularly  at  night  before  retiring,  to  moisten  the  dressings  with 
some  antiseptic  solution  or  with  plain  water  recently  boiled. 

Among  the  fluid  antiseptics  which  are  at  present  in  vogue  may  be  men¬ 
tioned  :  dichloramin-T,  with  an  initial  application  of  2  per  cent  in  strength, 
and  subsequent  application  of  .5  per  cent;  saturated  boric  acid  solution; 
alcohol ;  hychlorite ;  tincture  of  iodin,  and  also  Churchill’s  tincture ; 
cresol  2  per  cent;  picric  acid,  in  aqueous  solution  in  strength  of  .5  per 
cent;  bichlorid  of  mercury  solution  1  to  1,500;  and  hydrogen  peroxid. 
Of  these,  hychlorite  relieves  pain  more  than  many  other  antiseptics,  used 
in  strength  of  1  ounce  to  2  quarts  of  water.  The  powders  which  often 
are  used,  either  in  pulverized  form  or  made  into  ointment,  comprise  such 
antiseptics  as  zinc  oxid,  iodoform,  boric  acid  and  aristol. 

Where  there  is  chronic  pus  discharge,  as  from  a  fistula,  or  otherwise 
retarded  healing,  balsam  of  Peru  with  castor  oil  makes  an  excellent  dress¬ 
ing,  and  iodoform,  and  particularly  aristol,  make  good  applications. 

The  objection  to  oily  and  creamy  dressings,  as  often  used,  is 
that  unless  frequently  supervised  by  the  surgeon  they  are  liable  to  be¬ 
come  dry  and  harden,  forming  undesirable  crusts  under  which  pus  may 
accumulate. 

In  cases  where  very  tough  callus  interferes  with  the  free  evacuation 
of  pus  beneath,  it  may  be  softened  by  the  use  of  a  solution  consisting  of 
60  per  cent  alcohol  with  40  per  cent  glycerin  applied  on  compresses. 

The  healing  of  contusions  with  abrasions  over  the  skin  is  often  re¬ 
tarded  by  the  movements  of  the  tendons  beneath.  It  is  sometimes  useful 
to  paint  the  edges  around  an  abrasion  with  iodin,  without  painting  the 
open  wound  itself. 

When  scabs  form  over  infected  superficial  burns,  they  may  be  removed 
by  soaking  under  oil  compresses,  and  then  dusted  with  aristol. 

There  follows  a  summary  of  a  very  simple  method  of  dealing  with 
slight  abrasions  or  penetrating  wounds  which  are  covered  with  grease  or 
dirt : 

1.  Cleanse  with  absorbent  cotton  soaked  in  gasoline  (for  abrasions). 

2.  Wipe  with  an  applicator  dipped  in  gasoline  (for  cuts  or  punctures). 

3. ’  Paint  with  an  absorbent  cotton  swab  dipped  in  2  per  cent  iodin 
solution. 

4.  Apply  a  sterilized  gauze  compress. 

5.  Bandage  the  wound  over  the  compress  and  fasten  the  bandage  either 
by  tying  or  with  strips  of  adhesive  plaster. 
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Among  the  merits  claimed  for  the  different  antiseptics  above  numer¬ 
ated,  none  has  given  rise  to  more  discussion  than  iodin.  Although  prob¬ 
ably  80  per  cent  of  the  industrial  surgeons  in  this  country  favor  the  use 
of  iodin,  there  are  some  who  discard  it  entirely.  The  British  Factory 
Department  of  the  Home  Office  recommends  a  standard  strength  of  2  per 
cent  iodin  in  alcohol  solution.  A  decided  advantage  in  the  use  of  iodin 
solution  is  that  it  eliminates  the  necessity  of  washing  the  wound,  which, 
if  done  at  all,  requires  care  and  skill.  It  also  is  hemostatic.  Collis  and 
Greenwood  state  in  The  Health  of  the  Industrial  Worker  that  “elimina- 
tion  of  washing  and  the  use  of  sterilized  dressings  alone  reduced  septic 
cases  by  some  80  per  cent  when  introduced  in  a  group  of  engineering 
factories.”  And  Mock  states  that  “the  immediate  use  of  tincture  of 
iodin  to  an  injured  part  by  the  employee  himself  or  by  a  fellow  employee 
is  the  most  important  first-aid  procedure  which  can  be  adopted  in  in¬ 
dustry.”  He  claims  a  reduction  of  28  per  cent  of  infections  the  first 
month  after  this  procedure  was  installed  in  his  service.  An  objection  to 
the  use  of  iodin  is  that  it  conceals  hyperemia  around  the  wound,  and,  if 
its  use  be  continued,  or  if  it  be  employed  in  full  7  per  cent  strength  of 
the  official  tincture,  it  may  retard  healing.  It  is  quite  common  for  private 
patients  to  keep  a  bottle  of  tincture  of  iodin  in  the  house  for  the  purpose 
of  touching  such  cuts  and  abrasions  as  made  by  needles,  scissors,  pen¬ 
knives,  etc.  If  the  tincture  of  iodin  is  kept  too  long,  the  cork  in  the  bottle 
becomes  destroyed,  and  more  or  less  alcohol  evaporates,  thereby  making 
the  solution  far  too  strong. 

As  previously  stated,  the  main  difference  in  the  so-called  industrial  in¬ 
fections  as  compared  with  ordinary  wounds  is  a  matter  of  degree  rather 
than  of  kind.  The  workman  who  has  received  a  slight  cut  or  abrasion 
regards  it  as  of  no  consequence,  or  fears,  if  he  reports  it,  that  it  may 
mean  time  and  wages  lost;  and  it  is  only  after  two  or  three  days,  per¬ 
haps,  when  the  throbbing  of  a  felon  begins  to  give  him  pain,  that  he 
seeks  relief.  Moreover,  he  probably  has  had  many  slight  cuts  and  abra¬ 
sions  from  time  to  time  which  did  not  happen  to  result  in  any  serious 
infection,  and  he  cannot  be  made  to  realize  that  it  was  only  through 
good  fortune  that  he  escaped  wffiat  should  be  regarded  as  a  genuine 
menace. 

Experience,  however,  shows  that,  in  industries  in  which  cuts  and 
abrasions  are  a  frequent  hazard,  strict  enforcement  of  the  rules  of  the 
medical  department  in  regard  to  dealing  with  them  reduces  enormously 
the  possible  days  of  disability,  with  resultant  great  economic  saving. 
Frequent  “first-aid”  talks  by  the  doctor  may  do  much  toward  helping  to 
achieve  the  best  prophylactic  measures  against  infection. 
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Introduction. — That  serious  poisoning  can  occur  from  materials  with 
which  men  and  women  come  in  contact  in  various  occupations,  has  been 
recognized  for  a  long  time.  Some  of  the  best  known  of  these  toxic  agents 
still  harvest  a  hideous  yearly  toll  of  victims,  while  progress  in  chemistry 
has  added  many  new  poisons  from  which  the  unprotected  and  uninformed 
worker  may  suffer  injury  or  death.  Such  substances  are  not  only  increas¬ 
ing  in  number,  but  some  of  them  are  used  in  such  a  variety  of  industries 
that  cases  of  intoxication  often  find  their  way  to  the  physician  from  urn 
expected  sources. 

Entry  and  Exit. — Industrial  poisons  may  take  the  form  of  fumes, 
dust,  or  liquid,  and  find  entrance  to  the  body  either  by  way  of  the  respira¬ 
tory  passages,  the  digestive  tract,  or  through  the  skin.  While  toxic  mate¬ 
rial  in  the  form  of  dust  is  taken  in  by  respiratory  movements,  much  of 
it  is  swallowed  and  finds  actual  admission  through  the  walls  of  the  stomach 
or  intestine.  Many  substances  affect  the  skin  locally,  but  comparatively 
few  produce  systemic  effects  through  this  channel. 

Poisons,  changed  or  unchanged,  leave  the  body  chiefly  by  way  of  the 
kidneys,  the  alimentary  tract,  the  lungs,  or  the  skin.  Where  the  rate  of 
elimination  is  less  than  that  of  intake,  some  toxic  materials  are  stored  in 
various  organs  and  may  remain  in  the  body  long  after  the  workman  has 
abandoned  his  dangerous  occupation. 

Pathology  and  Symptoms. — Poisons  derived  through  occupation  do 
not  differ  in  their  effect  from  poisons  acquired  under  other  circum¬ 
stances.  Each  poison  has  a  more  or  less  selective  action,  producing  more 
or  less  characteristic  effects.  The  symptoms  displayed  depend  also,  to 
some  extent,  on  the  portal  of  entry  as  well  as  upon  the  size  and  frequency 
of  the  dose. 

Acute  poisoning,  produced  by  comparatively  large  and  overwhelming 
amounts  of  the  intoxicant,  result  in  chemical  changes  in  the  tissues, 
usually  of  a  transient  nature,  while  in  chronic  cases  the  frequent  intake 
of  small  quantities  results  in  slow  organic  changes,  the  recovery  from  which 
may  be  slight,  even  after  removal  from  the  source  of  injury. 
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As  for  bacterial  intoxication,  there  is  a  great  variation  in  individual 
susceptibility.  Moreover,  the  effects  depend  on  age  and  sex,  the  im¬ 
mature  being  more  sensitive  than  the  adult,  and  the  female  sex  often  less 
resistant  to  certain  substances.  Alcohol  has  a  decided  influence  in  in¬ 
creasing  susceptibility  to  some  poisons,  and  poor  nutrition  tends  to  lower 
resistance. 

The  clinical  picture  of  poisoning  by  the  same  substance  may  differ 
greatly  in  different  subjects;  partly,  no  doubt,  through  greater  vul¬ 
nerability  of  certain  tissues  in  one  individual  than  in  another,  but  also 
because  the  results  in  one  case  may  be  due  not  only  to  the  poison  under 
suspicion  hut  to  the  admixture  of  other  poisons  present  as  impurities. 
In  some  of  these  mixed  intoxications  the  effect  of  one  substance  may  be 
modified,  neutralized,  or  heightened  by  another.  Not  infrequently  a 
worker  may  he  exposed  to  a  number  of  dangerous  agents,  and  the  physi¬ 
cian  must  be  satisfied  with  a  diagnosis  of  industrial  poisoning,  the  par¬ 
ticular  substance  giving  rise  to  the  symptoms  being  in  doubt. 

Diagnosis. — The  occupation  of  a  patient  is  one  of  the  most  important 
matters  to  be  inquired  into  in  any  case  of  illness,  and  the  physician  who 
probes  deepest  for  such  information  will  make  fewest  mistakes  in  diag¬ 
nosis.  He  will  not  be  content  with  learning  that  a  man  is  a  wood  worker, 
or  that  a  woman  is  employed  in  making  artificial  flowers.  The  former 
is,  in  the  great  majority  of  cases,  free  from  special  industrial  danger, 
but  the  case  in  hand  may  he  suffering  from  a  weakness  of  the  heart  and 
general  depression  from  working  in  boxwood.  Obscure  symptoms  appear¬ 
ing  in  the  maker  of  flowers  may  be  due  to  the  action  of  lead  from  which 
her  patterns  have  been  cut.  So  frequent  a  symptom  as  colic,  of  so  common 
an  industrial  poison  as  lead,  has  been  too  frequently  misinterpreted  for 
want  of  careful  inquiry  into  occupation,  and,  in  at  least  two  such  cases, 
four  laparotomies  were  performed  on  each  of  the  victims  before  the  true 
cause  of  the  complaint  was  discovered.1 

Prevention. — From  every  point  of  view  the  importance  of  prevention 
of  industrial  poisoning  is  evident,  though  we  have  been  slow  in  putting 
such  obvious  truth  into  practice. 

The  substitution  of  a  non-toxic  substance  for  a  poisonous  one  is  the 
ideal  means  of  prophylaxis,  and  a  striking  example  of  results  has  been 
the  practical  abolition  of  phosphorus  poisoning  by  the  use,  in  the  making 
of  matches,  of  red  phosphorus  or  the  sesquisulphid  instead  of  white  phos¬ 
phorus.  Where  such  substitution  cannot  be  effected  the  attenuation  of  the 
toxic  agent  by  adequate  ventilation  will  bring  about  a  great  reduction  in 
occupational  risk,  while  the  supplying  of  protective  clothing  adds  to  safety. 

It  is  obviously  unfair  to  employ  a  man  or  woman  in  any  hazardous 
work  without  informing  them  fully  as  to  the  possible  dangers  and  how 

1 A  valuable  list  of  occupations  with  the  poisons  to  which  the  worker  may  be 
exposed  will  be  found  in  Bulletin  No.  306  of  the  U.  S.  Bureau  of  Labor  Statistics. 
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they  are  to  be  avoided.  Moreover,  a  medical  examination  should  be 
made  at  suitable  intervals;  those  who  are  especially  susceptible  to  the 
poisons  should  be  placed  at  other  work,  and  every  effort  made  to  maintain 
the  health  of  those  exposed. 

Treatments — The  treatment  of  acute  cases  consists  chiefly  in  their 
prompt  removal  from  the  scene  of  intoxication  and  the  application  of 
the  most  effective  means  of  helping  the  body  to  rid  itself  of  the  injurious 
agent.  In  chronic  cases  treatment  consists  chiefly  in  removal  from  ex¬ 
posure,  relief  of  symptoms,  and  good  hygiene.  The  wrecks  from  long- 
continued  industrial  poisoning  are  often  pitiable  indeed.  To  check  the 
progress  of  the  disease,  or  effect  relief  of  symptoms,  they  must  be  re¬ 
moved  from  the  source  of  their  livelihood,  and  usually  being  unfitted 
through  age,  habits,  or  disability  to  take  up  another  skilled  calling,  they 
often  gravitate  back  to  the  old  employment  under  the  same  hazardous 
conditions  and  go  from  bad  to  worse. 


METALS  AND  THEIR  COMPOUNDS 

Antimony 

Poisoning  from  antimony  is  said  to  occur  among  handlers  of  ore, 
polishers  of  steel,  paint  makers  and  workers  in  the  chemical  industries. 
It  may  help  to  complicate  the  picture  of  poisoning  from  other  metals 
with  which  it  is  often  present,  and  some  of  the  chronic  ailments  of  printers 
have  been  attributed  to  the  presence  of  antimony  in  the  type  which  they 
handle. 

Pathology. — Antimony,  or  its  compounds,  enters  the  body  in  the  form 
of  fumes  or  dust  by  way  of  the  respiratory  or  the  digestive  tracts.  No 
cellular  changes  have  been  ascribed  to  its  action  except  a  moderate  anemia, 
a  reduction  in  the  number  of  leukocytes  and  an  eosinophilia — the  propor¬ 
tion  of  these  cells  running  from  10  to  25  per  cent. 

Symptoms. — In  the  acute  cases  attributed  to  this  substance,  there  has 
been  inflammation  of  the  nose,  mouth,  throat,  and  bronchi,  and  disturbance 
of  the  digestive  tract  with  vomiting,  colic,  and  diarrhea.  In  severe  cases, 
dizziness,  faintness,  and  palpitation  have  been  complained  of,  and  albumin 
has  appeared  in  the  urine. 

In  chronic  poisoning  there  are  digestive  disturbances,  headache,  dizzi¬ 
ness,  feeling  of  oppression  in  the  chest,  fatigue,  irritability,  nervousness, 
and  insomnia.  An  itching  dermatitis,  which  may  become  pustular,  is 
frequently  present. 

The  blood  shows  some  decrease  in  red  and  white  cells  and  a  consider¬ 
able  increase  in  proportion  of  eosinophils.  Antimony  may  be  ‘found  in 
the  feces. 
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Prevention. — Adequate  means  for  the  removal  of  fumes  and  dust 
should  be  installed  and  kept  in  operation.  The  skin  should  be  protected 
from  dust  as  far  as  possible  by  suitable  work  clothes.  There  should  be 
the  utmost  cleanliness  before  eating,  and  a  bath  should  be  taken  and  the 
clothing  changed  after  leaving  work.  Facilities  for  eating  where  there 
will  be  freedom  from  fumes  or  dust  should  be  furnished. 

Treatment. — The  patient  should  be  removed  from  exposure  to  the 
poison,  a  laxative  given,  and  efforts  made  to  improve  his  nutrition. 

Arsenic 

Arsenic  is  used  in  a  great  variety  of  occupations  and  is  also  present 
as  an  impurity  in  many  processes  in  which  it  is  non-essential.  The  element 
is  considered  harmless,  but  intoxication  may  occur  from  the  inhalation 
of  fumes  of  arseniuretted  hydrogen  or  from  the  dust  of  other  compounds 
absorbed  through  the  digestive  or  respiratory  organs  or  through  the  skin. 
There  is  great  difference  in  susceptibility  to  the  poison  and  apparent  im¬ 
munity  in  some  cases. 

Pathology. — Arsenic  has  an  inflammatory  action  on  the  mucous 
membranes  and  the  skin.  Absorbed  in  quantity,  it  causes  destruction  of 
the  red  blood-cells.  Change  in  other  organs  is  largely  due  to  this  hemolysis. 
The  spleen  is  enlarged,  there  is  fatty  degeneration  of  the  liver  and  kid¬ 
neys,  and  the  tubules  of  the  latter  are  clogged  with  the  remains  of  broken- 
down  erythrocytes.  The  organs  and  fluids  are  stained  with  the  blood  pig¬ 
ments.  The  alimentary  canal  is  congested  and  corroded.  The  symptoms 
are  largely  referable  to  the  destruction  of  the  red  blood-cells  and  the  con¬ 
sequent  asphyxia  of  the  tissues. 

Symptoms  of  Acute  Poisoning. — In  the  acute  form,  due  to  inhala¬ 
tion  of  concentrated  fumes  of  arseniuretted  hydrogen,  the  symptoms 
usually  come  on  within  a  few  hours.  There  is  nausea,  vomiting,  abdominal 
pain  and  distention,  diarrhea,  frequent  urination,  drowsiness,  weakness, 
dyspnea  on  exertion,  and  paresthesias  of  the  limbs.  In  about  twenty- 
four  hours  the  urine  becomes  discolored  with  products  of  blood  pigments. 
Fatal  cases  last  from  four  to  eight  days,  and  a  prominent  late  symptom 
is  suppression  of  urine,  probably  from  blocking  of  the  tubules  with 
damaged  blood-cells. 

The  patient’s  face  and  eyelids  are  puffy,  and  there  is  jaundice,  though 
not  of  a  deep  hue.  The  pulse  is  weak  and  rapid  and  the  respirations 
increased  in  frequency.  There  are  no  objective  nervous  symptoms.  A 
blood  examination  shows  the  red  cells  reduced — in  one  case  to  2,000,000 ; 
the  hemoglobin  is  correspondingly  diminished,  the  index  being  little 
changed ;  the  white  blood-corpuscles  are  of  the  usual  number  and  there  is 
nothing  significant  in  the  differential  count.  The  urine  contains  albumin 
and  is  stained  with  blood  pigment. 
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Chronic  Poisoning. — In  cases  of  chronic  poisoning  the  gastro-intestinal 
symptoms  are  prominent.  There  is  nausea,  vomiting,  epigastric  dis¬ 
comfort,  and  sometimes  diarrhea.  The  nutrition  suffers  and  the  patient 
becomes  weak.  Multiple  neuritis  may  appear  and  paralyses  have  occurred. 
In  severe  cases  the  central  nervous  system  is  affected  and  convulsions  may 
occur.  There  is  often  dryness  or  soreness  of  the  mouth  and  throat,  and 
there  may  be  a  cough.  A  troublesome  eruption  of  the  skin  is  often  com¬ 
plained  of,  and  the  hair  becomes  dry  and  falls  out. 

Objectively  the  patient  presents  a  pallid  or  grayish  skin,  the  eyelids 
are  puffy,  and  the  conjunctive  congested.  The  mouth  and  the  nose  may 
be  inflamed,  and  a  perforation  of  the  septum  may  be  found.  Patches  of 
brown  or  blackish  pigmentation  may  be  present  about  the  eyes,  temples, 
or  neck,  and  there  may  be  a  bronzing  of  the  trunk.  A  skin  eruption, 
which  takes  a  variety  of  forms,  may  be  present.  The  blood  may  show  a 
reduction  in  the  number  of  red  cells.2 

Prevention. — Protection  against  the  breathing  of  arsenical  fumes 
should  be  furnished  the  worker  by  the  use  of  closed  apparatus  for  danger¬ 
ous  processes  and  by  the  installation  of  suitable  exhausts.  There  should 
be  due  care  in  the  employment  of  raw  materials  free  from  arsenic  as  an 
impurity.  Workers  should  be  carefully  instructed  as  to  the  dangers  of 
an  accidental  escape  of  arseniuretted  hydrogen  and  what  to  do  in  such 
an  emergency. 

The  worker’s  body  should  be  protected  from  head  to  foot  with  suit¬ 
able  work  clothes  to  exclude  irritating  dust.  Goggles  should  be  worn 
and,  where  necessary,  respirators.  The  face  should  be  protected  by  ap¬ 
plications  of  vaselin  or  cold  cream.  The  worker’s  clothing  and  gloves 
should  be  frequently  cleaned,  and  adequate  facilities  for  bathing  furnished. 
The  worker  should  have  periodic  medical  examinations  and  be  instructed 
in  the  dangers  of  the  trade  and  the  need  for  personal  cleanliness  before 
meals  and  on  leaving  work. 

In  handling  fluids  containing  dangerous  quantities  of  arsenic,  goggles, 
rubber  gloves,  and  waterproof  suits  should  be  worn. 

Treatment. — In  acute  cases,  the  patient  should  be  removed  from  the 
poisoned  atmosphere  and  oxygen  inhalations  given.  Morphin  may  be 
needed  to  relieve  the  abdominal  pains. 

Chronic  cases  usually  recover  in  time  when  removed  from  the  source 
of  intoxication,  and  efforts  are  made  to  improve  the  general  health.  A 
milk  diet  has  been  recommended  until  the  gastric  symptoms  subside,  and 
water  in  large  quantity  should  be  given. 

Brass,  Zinc,  Etc. 

Characteristic  symptoms  of  intoxication  have  been  known  for  a  long 
time  in  workers  exposed  to  fumes  from  brass.  The  exact  cause  of  brass 


2  Keratosis  of  the  palms  and  soles  is  frequently  present.— Editor. 
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founders  ague”  is,  however,  not  yet  determined.  It  has  been  attributed, 
in  whole  or  in  part,  to  zinc,  copper,  cadmium,  and  to  lead  or  arsenic 
which  may  be  present,  or  mixtures  of  these  metals.  Good  authorities 
believe  the  poisoning  to  be  due  to  the  inhalation  of  zinc  oxid,  and  Lehmann 
claims  to  have  induced  a  characteristic  attack  in  a  susceptible  person  by 
burning  pure  zinc  in  his  presence.  As  neither  zinc  nor  zinc  oxid  is  con¬ 
sidered  toxic,  he  has  advanced  the  theory  that  the  symptoms  are  due  to 
the  absorption  of  decomposition  products  of  cells  of  the  respiratory  tract 
which  have  been  damaged  by  the  zinc  oxid.  In  support  of  this,  it  is  known 
that  recently  destroyed  lung  tissue  injected  into  the  body  is  extremely 
toxic. 

About  75  per  cent  of  brass  founders  suffer  from  intoxication,  there 
being  great  difference  in  susceptibility.  Some  workers  acquire  an 
immunity. 

Symptoms  of  Acute  Poisoning. — Premonitory  symptoms  often  appear 
soon  after  exposure  to  the  fumes.  These  consist  of  irritation  of  the  throat 
and  bronchial  tubes  with  a  dry  cough,  headache,  nausea  and,  sometimes, 
vomiting.  These  disturbances  may  disappear  for  a  time,  to  return  later 
in  the  day  on  leaving  work  or  on  reaching  home.  There  is  more  severe 
headache,  muscular  pains  or  cramps,  a  more  productive  cough,  sometimes 
with  blood-stained  sputum.  Chilly  feelings  come  on  and  a  true  “shake” 
develops.  The  teeth  chatter  and  the  patient  seeks  sources  of  heat,  though 
neither  hot  drinks  nor  external  warmth  stop  the  feeling  of  cold  or  check 
the  shivering.  He  may  complain  of  palpitation  and  may  suffer  from 
asthmatic  breathing.  The  attack  may  continue,  with  or  without  intermis¬ 
sions,  from  fifteen  minutes  to  hours,  and  ends  abruptly  with  profuse  sweat¬ 
ing.  The  patient  falls  asleep  and  awakes  next  day  somewhat  fatigued, 
but  usually  in  condition  for  work. 

During  the  chill  the  temperature  may  rise,  as  high  as  104°  F.,  but 
it  may  fall  to  subnormal.  The  respirations  are  not  affected  except  where 
asthmatic  attacks  occur.  The  pulse  does  not  usually  increase  to  more 
than  130 ;  the  blood  is  unchanged.  The  urine  contains  albumin  and  casts 
after  the  chills,  but  becomes  normal  within  a  day  or  two.  Zinc  may  be 
found  in  the  urine  and  the  feces. 

Diagnosis. — An  attack  of  brass  founder’s  ague  resembles  malaria, 
especially  when  there  is  fever,  and  may  be  considered  such  by  the  in¬ 
experienced  victim.  Such  attacks  of  intoxication  are  most  frequent  (on 
account  of  poorer  factory  ventilation)  in  the  winter  months,  and  the 
symptoms  of  inflammation  of  the  respiratory  tract  which  accompany  the 
attack  may  cause  the  physician  to  consider  it  the  onset  of  an  acute  respira¬ 
tory  infection.  The  chills  are,  however,  usually  more  severe,  and  prompt 
recovery  upsets  this  theory.3 

A  knowledge  of  the  patient’s  occupation  is  all  important. 


3  Attacks  are  most  frequent  on  Monday  morning. — Editor. 
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Prevention. — Brass  founder’s  ague  rarely  occurs  where  the  ventilation 
is  excellent.  Aside  from  this  means  of  prevention  and  the  use  of  im¬ 
proved  technical  methods  of  work,  those  workers  who  are  most  immune 
to  poisoning  should  be  selected,  and  those  especially  sensitive  advised 
to  find  other  work.  Alcoholism,  poor  food,  loss  of  sleep,  and  all  habits 
that  depress  vitality  increase  susceptibility  to  attacks  of  the  “shakes.” 
The  drinking  of  milk  before  and  after  exposure  to  the  fumes  has  been 
recommended. 

Treatment. — During  the  attack  a  dose  of  magnesium  sulphate  or  other 
laxative  should  be  administered.  Hot  drinks  (milk  or  lemonade)  should 
be  given,  and  the  patient  made  as  comfortable  as  possible  with  hot  blankets 
and  hot-water  bags. 

Chronic  Poisoning  of  Workers  in  Brass. — From  constant  inhalation 
and  swallowing  of  dust  from  the  metals  of  which  brass  is  composed,  a  con¬ 
siderable  percentage  of  brass  workers  develop  chronic  disease  of  the  respira¬ 
tory  and  the  digestive  organs.  Chronic  bronchitis  and  emphysema  are  com¬ 
mon,  and  fibrosis  or  tuberculosis  of  the  lungs  often  develops.  There  is 
complaint  of  a  metallic  taste  in  the  mouth ;  there  is  loss  of  appetite,  thirst, 
dyspepsia,  irregular  bowels  and  sometimes  colic.  Nausea  and  vomiting 
may  occur.  Headache  and  muscular  pains  are  frequent  symptoms.  The 
heart,  arteries,  and  kidneys -may  show  signs  of  degeneration.  The  patient 
suffers  from  mental  depression  and  becomes  prematurely  aged  in  mind  and 
body. 

Objectively,  the  patient  looks  worn,  anemic  and  ill-nourished  or 
emaciated.  He  is  short  of  breath  and  shows  signs  usually  of  disease  of 
the  respiratory  organs.  Arteriosclerosis  is  common.  The  teeth  and  gums 
are  usually  much  diseased  and  a  lead  line  may  be  present.  The  presence 
of  copper  may  also  show  itself  in  deposits  on  the  teeth  or  in  green  stain¬ 
ing  of  the  underclothes.  Lead  or  copper  may  be  found  in  the  urine.  The 
blood  may  show  a  marked  reduction  in  red  cells  and  hemoglobin.  Baso¬ 
philic  degeneration  may  be  present. 

Prevention. — Shop  cleanliness  and  good  ventilation,  the  confining  of 
certain  processes  and  the  use  of  special  exhausts  help  in  prevention;  but 
the  worker  must  observe  due  cleanliness.  Respirators  may  be  needed  in 
certain  processes.  The  chewing  of  tobacco  while  at  work  should  be 
abandoned,  as  the  tobacco  is  handled  with  hands  covered  with  dust  and 
a  certain  amount  is  taken  with  each  chew.  The  worker  should  wash  his 
hands  thoroughly  before  eating,  and  his  lunch  and  place  of  eating  in  the 
factory  should  be  free  from  dust. 

Treatment, — The  treatment  is  symptomatic. 

Lead 

Lead  is  one  of  the  oldest  known  industrial  poisons  and  still  claims  the 
largest  number  of  victims.  It  is  said  that,  for  one  case  of  industrial 
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poisoning  from  other  causes,  there  are  twenty  from  lead.  Lead  is  used 
in  over  a  hundred  industries,  but  the  greatest  danger  occurs  to  smelters, 
to  the  makers  of  white  lead,  to  workers  in  the  ceramic  industry,  and  to 
painters,  especially  those  who  work  indoors. 

Pathology. — Lead  enters  the  body  chiefly  as  dust  by  way  of  the  diges¬ 
tive  organs,  though  fumes  and  some  dust  are  absorbed  through  the  respira¬ 
tory  tract.  A  small  amount  may  enter  through  the  skin,  and  cases  have 
been  reported  of  poisoning  in  dentists  from  the  rubbing  of  amalgam  in 
the  palms.  The  metal  is  discharged  through  the  intestinal  tract,  the  kid¬ 
neys,  the  liver,  in  the  saliva,  and,  to  a  slight  extent,  by  way  of  the  skin. 
If  the  output  is  slower  than  the  intake,  lead  is  deposited  in  the  liver, 
kidneys,  muscles,  brain,  in  the  gums  (causing  the  appearance  of  the  Bur- 
tonian  “lead  line”),  and  elsewhere.  It  may  remain  in  the  body  for  a 
long  time  after  exposure  to  the  poison  has  ceased. 

Women  and  children  are  more  liable  to  intoxication  than  men,  and 
there  is  a  great  variation  in  individual  susceptibility.  The  use  of  alco¬ 
hol  increases  the  risk  of  poisoning,  and  one  attack  makes  the  person  more 
liable  to  another.  Symptoms  may  show  themselves  within  a  few  days 
or  after  more  than  a  year  of  exposure. 

Lead  is  by  no  means  consistent  in  its  pathological  effects  in  differ¬ 
ent  cases,  but  it  destroys  red  blood-corpuscles  and  their  hemoglobin,  and 
in  a  considerable  percentage  of  cases  many  of  the  remaining  red  cells 
show  basophilic  granulation.  It  often  produces  a  neuritis,  and,  while 
the  efferent  fibers  show  most  injury,  the  afferent  fibers  are  also  affected. 
Lesions  of  the  brain  and  meninges  have  been  noted  in  cases  with  symp¬ 
toms  of  encephalopathy.  It  predisposes  to  arteriosclerosis  and  may  help 
to  bring  on  interstitial  nephritis  and  gout. 

Symptoms. — There  is  considerable  variation  in  the  clinical  picture 
of  lead  poisoning.  The  earlier  symptoms  are  referable  to  disturbances  of 
the  digestive  tract,  and  the  condition  which  usually  brings  the  patient  to 
the  physician,  or  the  physician  to  the  patient — abdominal  colic — is  one 
of  the  characteristic  expressions  of  lead  intoxication.  Some  time  before 
such  an  attack  an  unpleasant  taste  may  have  been  noticed  and  there  may 
have  been  loss  of  appetite,  nausea  or  vomiting,  constipation,  loss  of  weight, 
weakness,  headache,  and  pains  in  the  limbs. 

The  attack  of  lead  colic  comes  on  without  premonition  other  than 
that  obstinate  constipation  may  have  been  present  for  several  days. 
The  pain  is  located  in  the  neighborhood  of  the  umbilicus,  is  cutting  in 
character  and  radiates  in  all  directions.  It  seldom  lasts  more  than  a 
quarter  of  an  hour  but  may  return  after  a  short  respite.  The  abdomen  is 
retracted,  the  muscles  are  rigid ;  pressure  may  increase  or  relieve  the  pain. 
The  suffering  is  so  intense  that  it  may  be  difficult  to  retain  the  patient 
in  bed. 
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Anemia  is  an  early  and,  sometimes,  only  sign  of  plumbism,  though  it 
may  he  absent  when  other  marked  symptoms  are  present.  There  is  a 
gradually  increasing  pallor  which  is  said  to  be  out  of  proportion  to  the 
blood  changes.  There  may  be  destruction  of  red  blood-cells  and  the  num¬ 
ber  sometimes  falls  as  low  as  3,000,000,  while  the  hemoglobin  is  corre¬ 
spondingly  reduced.  There  may  be  reduction  of  hemoglobin  with  a  nor¬ 
mal  red  blood  count. 

Much  has  been  made  of  the  importance,  for  diagnosis,  of  basophilic 
granulation  of  red  corpuscles,  but  Oliver  found  that  in  70  per  cent  of  his 
cases  of  poisoning  this  sign  was  absent,  while  it  might  be  found  in  work¬ 
men  who  showed  no  signs  of  intoxication.4 

Weakness  or  paralysis  of  certain  groups  of  muscles,  notably  of  those 
which  extend  the  wrist,  is  a  characteristic  condition  in  many  cases  of  lead 
poisoning.  The  palsy  usually  appears  first  in  the  extensors  of  the  third 
and  fourth  fingers,  extending  to  those  of  the  other  fingers  and  then  to  the 
muscles  which  extend  the  wrist.  The  hands  drop  when  the  forearms 
are  held  horizontally  forward,  with  the  palms  down.  Other  muscles  of  the 
arms  and  shoulder  may  be  affected,  and  sometimes  the  extensors  of  the 
toes,  foot  or  leg  are  paralyzed.  Muscles  of  the  back,  larynx,  eyes  and 
diaphragm  have  been  affected  in  rare  cases.  Usually  the  muscles  attacked 
are  those  which  are  used  most  in  the  patient’s  work,  and  the  theory  has 
been  suggested  that  these  most  readily  suffer  because  most  fatigued. 
Atrophy  and  fibrillary  tremors  accompany  the  paralysis.  Muscle  pains 
and  soreness  may  exist  without  signs  of  paralysis,  and  rheumatic  pains 
in  the  joints  are  common.  Paresthesia  is  not  uncommon,  and  blindness 
from  damage  to  the  optic  nerve  or  retina  has  occurred. 

In  a  few  cases,  usually  younger  subjects,  cerebral  symptoms  are  promi¬ 
nent.  There  is  severe  headache  and  vomiting,  and  the  patient  becomes 
delirious  or  goes  into  convulsions.  In  rare  instances  the  patient  passes 
into  coma  which  is  fatal  within  a  few  days.  These  uncommon  cases  of 
“saturnine  encephalopathy”  more  often  occur  in  women,  and,  in  one 
case,  came  on  after  only  five  weeks  of  exposure  to  the  intoxicant. 

Women  workers  in  lead  suffer  frequently  from  menorrhagia,  and  “the 
only  way  for  a  pregnant  female  to  reach  full  term  is  to  retire  from  work 
at  the  earliest  possible  date.”  Children  who  survive  after  birth  are  said 
to  show  serious  damage  from  lead  poisoning. 

In  review,  the  subjective  symptoms  for  which  the  physician  is  seen 
by  the  poisoned  lead  worker  are:  (a.)  those  referable  to  digestive  dis¬ 
turbances:  bad  taste,  loss  of  appetite,  dyspepsia,  loss  of  weight,  constipa¬ 
tion,  and  especially  attacks  of  colic;  ( b )  those  due  to  the  effect  of  lead 
on  the  nervous  and  muscular  system :  pains  in  muscles  and  joints,  cramps, 
weakness,  tremor,  paralysis,  headache,  and,  more  rarely,  disturbances  of 

4  Leukocytosis  is  commonly  present  and  nucleated  reds  (normoblasts)  are  alsQ 
frequently  found, — Editor, 
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the  central  nervous  system;  and  (c)  symptoms  from  the  effects  upon  the 
blood — chiefly  weakness. 

To  the  examiner  the  signs  of  anemia  and  poor  nutrition  a’re  usually 
the  first  evidence  of  the  intoxication.  The  face  of  the  patient  presents  a 
yellowish,  pallid  hue,  and  it  is  thin  and  drawn  and  lacks  expression.  On 
looking  into  the  mouth,  a  line  of  discoloration  varying  from  light  slate 
to  dark  blue  will  often  be  found  in  the  gums  at  the  margin  of  the  teeth — 
the  Burtonian  “lead  line.”  This  is  produced  by  a  deposit  in  the  gum  of 
sulphid  of  lead,  and  does  not  disappear  on  scrubbing  the  teeth  with  a 
brush.  In  many  cases  of  poisoning  it  is  absent,  and  it  is  often  present 
in  workers  in  lead  who  have  shown  no  symptoms.  Such  a  line  appears 
also  in  persons  who  are  receiving  large  doses  of  bismuth.  In  workers 
in  copper  a  greenish  blue  line  is  often  present  on  the  teeth,  though  not  in 
the  gums.  In  pyorrhea  there  may  be  a  grayish  discoloration  but  not  so 
definite  a  line.  There  may  be  small  patches  of  bluish  discoloration,  from 
lead,  on  the  inner  surface  of  the  lips  or  cheeks. 

On  asking  the  patient  to  show  his  teeth,  a  fine  tremor  may  be  seen 
in  the  muscles  of  the  mouth.  When  asked  to  hold  out  his  hands,  he  may 
exhibit  signs  of  weakness  or  paralysis  in  the  extensors  of  the  fingers  or 
of  the  wrists,  or  this  symptom  may  he  elicited  by  having  him  extend  his 
hands  against  resistance.  There  may  be  weakness  of  other  muscles  and 
this  may  show  in  unsteadiness  or  peculiarity  of  station  or  gait. 

The  arteries  may  be  thickened,  the  heart  enlarged,  the  blood-pressure 
above  normal  and  there  maj  be  signs  of  nephritis. 

Diagnosis. — The  diagnosis  of  plumbism  may  be  easy  when  there  is 
a  history  of  exposure,  a  blue  line,  and  attacks  of  constipation  and  colic. 
The  presence  of  a  wrist-drop  makes  it  still  easier. 

When  one  is  consulted  in  earlier  stages  for  more  general  symptoms, 
when  there  is  no  lead  line  and  the  occupation  of  the  patient  is  overlooked, 
mistakes  as  to  etiology  are  easy.  Indigestion,  weakness,  malnutrition, 
headache,  insomnia  and  mental  depression  may  be  due  to  a  variety  of 
causes. 

Lead  colic  has  often  been  mistaken  for  appendicitis,  but  the  location 
of  the  pain,  the  absence  of  fever  and  the  history  of  exposure  to  lead  should 
be  taken  into  account.  It  has  also  been  mistaken  for  gall-stone  colic. 
There  is  no  jaundice  with  lead  poisoning,  though  the  yellowish  appear¬ 
ance  of  the  cachectic  lead  worker  may  give  some  suggestion  of  icterus. 

To  distinguish  a  first  attack  of  lead  colic  from  pain  due  to  pyloric 
spasm  may  require  all  the  data  to  be  had  in  the  case. 

Prevention. — Less  toxic  materials  should  be  substituted  for  lead  where 
practicable.  In  some  European  countries  the  use  of  lead  paints  has  been 
prohibited.  New  processes  and  machines  for  the  making  of  lead  products 
which  do  away  with,  or  reduce,  exposure  to  fumes  and  dust  should  be 
adopted.  Where  fumes  or  dust  are  produced  in  the  workroom,  the  ventila- 
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tion  should  be  such  as  to  reduce  these  to  a  minimum.  The  walls,  floors, 
and  objects  to  be  handled  should  be  kept  as  free  from  dust  as  possible. 
The  wearing  of  suitable  respirators  should  be  compulsory  where  ventila¬ 
tion  is  still  inadequate,  though  these  are  always  unsatisfactory  prophylactic 
agents. 

Eooms  free  from  lead  dust  must  be  provided  for  the  storing  and  eating 
of  lunches.  Caps  and  overalls  of  a  nature  to  prevent  the  penetration  of 
dust  should  be  provided,  and  their  use  be  made  obligatory.  Time  should 
be  allowed,  and  facilities  furnished,  for  thorough  cleansing  of  the  face, 
hands,  and  nails  with  clean,  running  water  before  meals  and  after  work. 
Where  there  is  much  exposure  to  fumes  or  dust,  shower  baths  should 
be  provided.  The  use  of  tobacco  during  w7ork  time  should  be  prohibited. 
The  taking  of  milk  before  and  during  work  is  believed  to  have  some 
prophylactic  effect. 

The  worker  should  be  fully  instructed  in  the  dangers  attendant  on 
his  trade  and,  in  detail,  as  to  how  the  lead  is  taken  into  the  body.  He 
should  have  frequent  periodic  medical  examinations,  and  should  be  com¬ 
pelled  to  make  use  of  all  the  means  of  personal  cleanliness  available. 

Women  and  children  should  not  be  employed  in  industries  involving 
any  risk  of  lead  poisoning. 

Treatment. — Eor  the  pain  of  colic  a  hypodermic  of  atropin  may  be 
given,  or  tincture  of  belladonna.  Thompson  recommends  the  following 
combination: 

E  Tinct.  cardamonii  comp. 

Aquae  menthae  piperitae 
Spir.  ammoniae  aromatici  aagi. 

M.  Sig.  One  dram  every  two  hours  in  a  wine-glassful  of  hot  water. 

A  hypodermic  dose  of  morphin  and  atropin  may  be  needed  in  severe 
cases.  The  patient  should  be  kept  in  bed,  and  a  hot-water  bag  or  stupes 
applied  to  the  abdomen.  A  dose  of  Epsom  salts  or  of  castor  oil  should 
be  administered,  and  also  an  enema  of  warm  soapsuds.  Plenty  of  milk 
can  be  given  or,  if  the  patient  is  nauseated,  water  should  be  substituted. 

For  the  anemia iron  may  be  prescribed. 

For  the  paralysis ,  massage,  electricity  and  efforts  at  reeducation  are 
indicated. 

Other  treatment  is  symptomatic. 

For  the  removal  of  lead  from  the  body,  the  administration  of  potassium 
iodid  in  small  doses  (not  more  than  5  to  10  gr.  daily)  has  been  recom¬ 
mended,  but  it  is  of  doubtful  value.  The  use  of  the  electric  bath  (“Clague-  • 
Oliver” ?  method) ,  which  was  so  strongly  advocated  by  Sir  Thomas  Oliver, 
seems  to  have  only  a  mental  effect.  Also  the  benefit  from  sulphur  baths 
is  probably  due  to  suggestion. 
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The  removal  of  a  worker  from  exposure  to  lead  is  advisable,  save 
where  he  has  reached  an  ago  when  he  would  be  unhappy  in  another 
occupation.5 

Manganese 

Fumes  of  manganese  or  its  compounds  may  be  absorbed  through  the 
respiratory  tract,  or  it  may  be  swallowed  in  the  form  of  dust.  Poison¬ 
ing  comes  on  after  exposure  for  several  weeks. 

Pathology. — No  definite  pathologic  changes  have  been  discovered,  but 
the  symptoms  point  to  injury  of  the  central  nervous  system. 

Symptoms. — The  worker  feels  weak  and  drowsy.  There  is  saliva¬ 
tion,  loss  of  appetite  and  weight.  There  may  be  hysterical  attacks  with 
uncontrollable  laughter  or  crying,  and  sometimes  more  marked  mental 
disturbances  occur.  There  is  increasing  unsteadiness  in  standing  and  walk¬ 
ing  ;  there  is  difficulty  in  stopping  in  going  down  hill ;  and  the  victim  may 
lose  his  balance  and  fall  in  stepping  backward.  There  are  rheumatic 
pains  or  cramps  in  the  legs,  and  numbness  of  the  feet.  Incoordination 
of  the  hands  may  occur,  as  in  writing,  and  in  advanced  cases  the  victim 
becomes  helpless  to  care  for  himself. 

To  the  physician  the  patient  presents  a  masklike  countenance  and 
speaks  in  a  low  monotonous  voice  with  slurring  speech.  There  are  in¬ 
voluntary  muscular  movements  of  the  arms,  legs,  head,  and  trunk.  The 
reflexes  are  heightened,  ankle-clonus  and  Romberg’s  sign  may  be  present. 
There  may  be  a  peculiar  slapping  gait,  and,  in  advanced  cases,  propul¬ 
sion  and  retropulsion  are  present.  The  urine,  blood,  and  spinal  fluid 
have  been  found  negative. 

Prevention. — Shop  cleanliness  and  adequate  ventilation  would  seem 
to  be  sufficient,  since  manganese  is  but  slightly  toxic  and  no  cases  of  poison¬ 
ing  seem  to  occur  where  there  is  less  than  5  per  cent  of  it  in  the  dust. 
Adequate  facilities  for  personal  cleanliness  before  meals  and  after  work 
should  be  supplied.  The  lunch  room  should  be  free  from  dust. 

Treatment. — Early  cases  recover  spontaneously  when  removed  from 
work,  but  the  treatment  of  chronic  cases  is  unsatisfactory.  Elimination 
of  the  poison  by  laxatives  and  sweating  is  indicated.  Rest,  hydrotherapy, 
massage  and  good  feeding  should  improve  the  mental  symptoms. 

Mercury 

Poisoning  by  mercury  and  its  compounds  has  practically  disappeared 
among  mirror  workers  because  of  the  substitution  of  silver  nitrate  in  their 
work,  but  it  is  still  common  enough  among  hatters,  instrument  makers, 

5  In  some  patients  the  administration  of  iodids  seems  to  increase  the  symptoms 
and  they  should  be  used  with  great  caution.  The  administration  of  fel  bovis  is  said 
to  aid  in  the  elimination  of  the  poison. — Editor. 
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etc.  In  industrial  poisoning  we  have  to  do  chiefly  with  the  element 
or  with  the  nitrate  of  mercury. 

Pathology. — The  intoxicant  is  absorbed  through  the  skin  or  is  taken 
in  through  the  respiratory  or  digestive  tracts  in  the  form  of  fumes  or  of 
dust.  It  is  eliminated  chiefly  by  the  intestine,  but  also  in  the  urine,  saliva, 
and  sweat.  There  is  great  variation  in  individual  susceptibility,  and 
women,  children,  and  the  sickly  and  ill-nourished  are  more  sensitive. 

In  industrial  poisoning  with  mercury  the  digestive  and  nervous  sys¬ 
tems  are  most  affected.  Stomatitis  is  common.  The  gums  swell,  bleed 
easily,  and  the  teeth  become  loosened.  Yellow  ulcers  may  develop  on  the 
cheeks  or  lips.  Fatty  degeneration  of  the  skeletal  muscles,  liver,  and 
kidneys  has  been  reported  in  chronic  cases.  Symptoms  often  point  to 
action  on  the  central  nervous  system,  and  mercury  has  been  found  in  the 
brain  as  well  as  in  the  liver.  The  skin  is  often  affected. 

Symptoms. — There  are  probably  no  acute  cases  in  industrial  poison¬ 
ing  with  mercury.  The  earliest  symptoms  may  be  loss  of  appetite  or 
slight  diarrhea,  weakness,  and  headache.  The  patient  sometimes  com¬ 
plains  of  indefinite  pains  in  his  arms  and  legs.  The  most  prominent 
feature  is  soreness  of  the  mouth,  difficulty  in  chewing,  and  there  may  he 
salivation.  He  may  notice  that  his  hands  tremble  or  that  he  has  mus¬ 
cular  twitchings  elsewhere.  He  may,  in  rare  cases,  experience  convulsive 
movements.  Paralysis  of  arms  or  legs  may  sometimes  occur. 

A  peculiar  mental  change  may  come  over  the  worker.  He  becomes 
highly  self-conscious  and  timid  and  unable  to  behave  with  his  accustomed 
freedom  in  the  presence  of  strangers.  These  psychic  disturbances  are 
peculiar  to  mercury  poisoning,  hut  are  not  of  common  occurrence.  Loss 
of  energy  and  apathy  are  more  frequent  accompaniments.  In  some  cases 
there  has  been  despondence  and  attempts  at  suicide. 

Outwardly  there  are  signs  of  impaired  nutrition,  and  pallor  may  be 
marked.  The  mouth  shows  a  copper-colored  redness;  the  gums  may  be 
swollen  or  ulcerated  and  the  teeth  loose;  yellow  ulcers  may  be  seen  in 
the  lips  or  cheeks.  The  breath  is  often  fetid  from  the  condition  of  the 
mouth.  There  may  be  an  abnormal  flow  of  saliva.  Tremor  of  the  tongue 
or  fingers  is  a  typical  sign.  Coarser  and  more  irregular  muscular  move¬ 
ments  may  be  present,  resembling  those  of  paralysis  agitans  but  made 
worse  on  volition.  These  mercurial  “shakes”  have  been  so  violent  in 
rare  cases  as  to  hur,l  the  victim  out  of  bed.  There  is  nothing  distinctive 
in  the  blood,  but  there  is  usually  a  diminution  of  red  cells  and  a  corre¬ 
sponding  or  greater  reduction  of  hemoglobin. 

Of  the  three  principal  signs  and  symptoms  of  industrial  poisoning 
with  mercury,  stomatitis  may  exist  without  tremor  and  tremor  without 
stomatitis.  Erethism  is  most  marked  in  those  who  display  the  other- 
symptoms. 
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Prevention. — The  ventilation  of  rooms  where  workers  are  exposed 
to  fumes  or  dust  should  be  of  the  best,  and  this  includes  the  regulation 
of  temperature  which  should  be  kept  at  60°  F.  or  below,  if  possible. 
Work  should  be  suspended  when  the  temperature  reaches  78°  F.  Res¬ 
pirators  should  be  supplied  where  needed,  but  cannot  be  relied  upon. 
The  floors  and  furniture  should  be  impervious  to  mercury  and  should 
be  kept  clean.  Suitable  work  clothes  should  be  supplied,  including  means 
of  protection  for  the  head,  and  these  should  be  frequently  cleaned.  There 
should  be  ample  facilities  for  bathing  the  hands  before  eating  and  the 
whole  body  after  work,  and  the  lockers  and  dressing  room  should  be  lo¬ 
cated  at  a  suitable  distance  from  the  workroom.  Potassium  chlorate 
solution  can  be  used  as  a  mouth  wash  before  eating. 

Medical  examinations  should  be  periodic  and  frequent  and  the  workers 
advised  of  the  dangers  of  the  occupation  and  the  need  for  personal  cleanli¬ 
ness  and  for  avoiding  contact  with  the  poison  as  far  as  possible. 

Treatment. — The  patient  should  be  removed  from  possibility  of  fur¬ 
ther  poisoning,  and  efforts  directed  at  restoring  his  general  health  by 
abundant  good  food  and  fresh  air.  The  mouth  should  be  cleansed  fre¬ 
quently  with  a  solution  of  chlorate  of  potash  or  of  boric  acid,  and  any 
ulcerations  painted  daily  with  argyrol.  Recovery  is  usually  complete  in 
time. 


NON-METALS  AND  THEIR  COMPOUNDS 

Anilin  and  Other  Amino  Compounds  of  Benzol,  and  Its  Homologues 

Anilin  and  its  near  relatives,  toluene,  naphthalene,  xylol,  the  naphthy- 
lamins,  benzidin,  toluidin,  etc.,  have  come  into  extensive  use  in  con¬ 
nection  with  the  rubber  and  dye  industries  and  in  a  variety  of  other 
occupations. 

Pathology. — The  poisons  are  taken  into  the  digestive  organs  as  dust 
or  through  the  respiratory  passages  as  vapor ;  they  may  also  produce  dis¬ 
astrous  results  by  absorption  through  the  skin. 

They  affect  the  blood  profoundly,  chiefly  by  the  formation  of  methemo- 
globin  and  hemolysis  of  red  cells.  Some  authorities  consider  that  there 
is  also  direct  injury  to  the  nervous  system. 

Symptoms.  The  symptoms,  in  the  order  of  their  appearance,  are: 
drowsy  feeling,  but  with  inability  to  sleep,  weariness  and  sometimes 
mental  uncertainty.  The  person  becomes  irritable,  complains  of  head¬ 
ache,  dizziness  and  nausea;  there  is  loss  of  appetite,  indigestion,  consti¬ 
pation  or  diarrhea ;  and  the  patient  may  notice  that  his  urine  is  dark  or 
smoky.  The  throat  becomes  dry  and  there  is  a  choking  sensation.  There 
are  pains  in  the  muscles  and  joints,  and  sensitiveness  to  cold;  speech 
may  become  difficult,  the  memory  fail,  and  unconsciousness  ensue. 
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The  earliest  objective  symptom  is  a  flushed  face  which  is  succeeded  by 
marked  pallor  with  deepening  cyanosis.  The  respirations  increase ;  the 
pulse,  at  first  rapid,  becomes  slow  and  weak;  a  macular  eruption  some¬ 
times  appears,  but  there  is  no  purpura. 

An  examination  of  the  blood  may  show  a  polycythemia,  but  this  is 
followed  by  a  decrease  in  the  number  of  the  red  blood-cells,  a  decrease 
of  hemoglobin,  and  a  marked  production  of  methemoglobin.  The  Tall- 
qvist  scale  cannot  he  used  because  of  the  change  in  the  color  of  the  blood 
produced  on  exposure.  In  very  acute  cases  the  leukocytes  may  he  in¬ 
creased,  and  some  basophilic  changes  may  take  place  in  the  red  blood- 
cells.  At  least  one  student  considers  the  stippling  of  the  cells  as  valuable 
a  sign  as  in  lead  poisoning. 

Albumin  and  blood  and  bile  pigments  often  appear  in  the  urine. 

Diagnosis. — The  most  important  points  in  diagnosis  are:  a  history 
of  work  in  anilin,  marked  pallor,  and  cyanosis  of  the  lips.  The  char¬ 
acteristic  odor  of  anilin  which  is  often  present  confirms  the  diagnosis. 
Such  cases  have  been  mistaken  (chiefly  because  of  the  cyanosis  and 
breathlessness)  for  valvular  heart  disease,  and  treated  accordingly. 

Prevention. — The  workroom  should  he  made  safe  under  ordinary  cir¬ 
cumstances  by  forced  ventilation,  and  the  poisonous  compounds  should  be 
handled  in  closed  and  ventilated  receptacles.  Apparatus  for  oxygen  in¬ 
halation  should  be  at  hand.  The  time  for  working  in  fumes  should  he  lim¬ 
ited  and  the  workman  instructed  as  to  the  dangers,  the  early  symptoms  of 
poisoning,  and  the  need  for  an  immediate  bath  and  change  of  clothing 
when  the  chemicals  have  been  spilled  or  splashed  upon  him.  Protective 
work  clothing  should  be  furnished,  together  with  clothes  rooms  and  bath¬ 
ing  facilities.  The  hands  should  he  protected  by  rubber  gloves,  and  the 
feet  with  rubber-soled  shoes.  Monthly  medical  examinations  should  be 
made  for  signs  of  chronic  poisoning,  and  the  worker  advised  in  matters 
of  hygiene.  Alcohol  should  he  prohibited. 

Treatment. — In  mild  and  chronic  cases  the  patient  should  he  removed 
from  work,  and  mild  laxatives  should  he  given.  The  recovery  is  usually 
complete  after  a  few  months.  In  severe  cases  artificial  respiration  and 
oxygen  inhalations  may  be  needed.  Hypodermic  stimulation  of  the  heart 
can  be  tried,  with  digitalis  or  camphor.  Venesection,  followed  by  trans¬ 
fusion  of  blood,  should  be  resorted  to  in  the  worst  cases. 

Benzene  (Benzol),  Benzin,  Naphtha,  and  Gasoline 

Benzin  and  benzene  (benzol)  are  often  confused  on  account  of  the 
similarity  of  name.  Though  of  somewhat  different  origin,  one  being 
a  petroleum  and  the  other  a  coal-tar  product,  they  are  somewhat  closely 
related;  moreover,  their  toxic  effects  are  similar.  They  have  much  the 
same  uses  as  solvents  and  may  he  found  together  in  the  same  industry, 
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so  that  it  may  be  difficult  to  say,  in  a  given  case,  which  material  has 
caused  the  poisoning.  Both  substances  often  have  admixtures  of  related 
hydrocarbons,  such  as  toluene,  xylene,  cumol,  naphtha,  etc.,  which  affect 
their  toxicity.  Industrial  poisoning  usually  arises  from  such  a  mixture. 

Serious  cases  of  acute  poisoning  have  occurred  on  exposure  to  con¬ 
centrated  vapors,  as  in  those  who  have  descended  into  storage  tanks. 
Milder  cases  take  place  in  a  great  variety  of  industries  where  these  agents 
are  used  as  solvents  and  for  cleaning  purposes. 

Pathology. — Benzin  and  its  related  substances  are  taken  into  the 
body  chiefly  through  the  respiratory  tract,  but  they  may  also  he  absorbed 
through  the  skin.  Individual  susceptibility  varies  greatly,  and  women 
are  especially  sensitive. 

They  have  a  marked  action  upon  the  blood  and  upon  the  central 
nervous  system,  the  latter  effect  being,  however,  due  in  part  to  the  for¬ 
mer.  There  is  anemia.  The  red  corpuscles  may  fall  to  below  1,000,000 
and  the  white  cells  to  fewer  than  1,000  per  cubic  millimeter.  The  hemo¬ 
globin  content  falls  correspondingly,  hut  the  color  index  remains  about 
normal.  Hemorrhages  into  the  mucous  membranes  and  skin  are  frequent, 
and  congestion  and  hemorrhage  of  the  intestinal  and  urinary  tracts  may 
occur.  Hemorrhages  under  the  endothelium  of  the  heart  have  been  noted, 
and  fatty  degeneration  of  the  heart,  kidneys,  and  liver  has  been  reported 
in  very  severe  cases. 

Symptoms. — Where  the  intoxication  is  not  rapidly  overwhelming, 
the  worker  complains  of  headache,  dizziness,  dryness  of  the  throat,  spots 
before  the  eyes,  dimness  of  vision,  and  pains  in  the  extremities.  In 
mild  cases  he  may  exhibit  a  condition  resembling  alcoholic  intoxication 
with  mental  excitement  and  irritability,  but  the  stage  of  exhilaration  is 
followed  by  one  of  depression,  malaise  and  cloudy  mentality.  In  severe 
cases  there  is  mental  confusion,  followed  by  stupor  or  loss  of  conscious¬ 
ness  with  muscular  twitchings  or  epileptiform  attacks. 

In  chronic  cases  the  symptoms  are  similar  hut  more  protracted.  There 
is  headache,  dizziness,  loss  of  appetite,  tremor  of  the  hands.  There  is 
bleeding  from  the  gums  and  the  nose,  and  Legge  thinks  the  appearance 
of  these  signs  can  be  used  as  a  guide  for  exclusion  from  work,  but  other 
authorities  consider  this  too  late  for  safe  removal.  There  may  be  bloody 
stools  and  blood  in  the  urine.  The  pulse  is  small  and  weak  and  the 
respirations  increase  with  the  destruction  of  the  blood  elements.  The 
erythrocytes  and  leukocytes  may  be  greatly  reduced,  and  the  hemoglobin 
content  falls  with  the  destruction  of  red  cells. 

Prevention. — Adequate  ventilation  and  shop  cleanliness  offer  abun¬ 
dant  protection  against  poisoning  with  these  agents.  Where  tanks  are 
to  he  cleaned  or  repaired,  residues  of  the  contents  should  be  removed  for 
a  sufficient  period  beforehand,  or  the  workmen  should  be  supplied  with 
diver’s  helmets.  Where  benzin  or  benzol  may  come  in  contact  with  the 
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hands,  the  skin  should  be  coated  with  some  substance  insoluble  in  the 
poison. 

Treatment. — For  acute  symptoms,  aside  from  removal  from  the  poi¬ 
soned  atmosphere,  fresh  air  and  rest  are  needed.  Artificial  respiration 
and  oxygen  inhalations  should  be  given  in  severe  cases,  and  transfusion 
of  blood  should  be  tried  when  severe  hemorrhages  occur. 


Carbon  Bisulpiild 

Carbon  bisulphid  is  a  solvent  used  chiefly  in  the  rubber  industry,  but 
cases  of  poisoning  occur  among  makers  of  rubber  cement,  belt  makers, 
shoe  repairers,  etc.  One  part  in  a  million  of  air  is  said  to  be  toxic  and 
the  breathing  of  one  and  a  half  parts  per  million  will  produce  serious 
symptoms. 

Pathology. — The  poison  enters  thp  body  through  the  respiratory 
organs,  or  by  way  of  the  skin,  and  it  finds  exit  by  the  former  channel. 
On  reaching  the  blood  it  destroys  the  hemoglobin,  one  case  showing  a  nor¬ 
mal  number  of  red  and  white  cells  but  the  hemoglobin  reduced  to  40  per 
cent.  It  acts  also  directly  upon  the  nervous  system. 

Laudenheimer  asserts  that  all  workmen  who  come  at  all  in  contact 
with  carbon  bisulphid  are  injured  by  it. 

Symptoms  of  Acute  Poisoning. — Acute  poisoning  is  rare.  There  is 
headache,  dizziness,  shortness  of  breath,  palpitation,  nausea,  vomiting. 
There  may  be  lack  of  coordination.  Sleeplessness  is  a  common  com¬ 
plaint,  though,  instead,  there  may  be  drowsiness.  The  patient  may  have 
hallucinations  and  behave  as  if  intoxicated  with  alcohol.  He  may  lose 
consciousness  and  have  convulsions.  Maniacal  attacks  may  come  on  with¬ 
out  previous  symptoms. 

The  patient  looks  pale,  there  is  the  odor  of  rotten  eggs  in  his  breath. 
The  pupils  do  not  react  to  light.  The  reflexes  may  be  lost,  and  there  may 
be  deafness  and  local  anesthesia. 

Chronic  Poisoning. — Chronic  poisoning  may  come  on  after  weeks 
or  after  years  of  exposure  to  carbon  bisulphid.  It  begins  to  show  itself 
in  severe  headaches,  nausea,  and  dizziness.  There  are  complaints  of  cold 
in  the  extremities,  or  of  pains,  cramps,  numbness,  or  of  anesthesia  in 
different  parts  of  the  body.  The  vision  may  be  affected  and  there  may 
be  weakness,  tremor,  or  larger  involuntary  movements.  The  patient  is 
mentally  exalted,  is  abnormally  good-humored  and  talkative,  or  exhibits 
violent  fits  of  anger.  More  marked  signs  of  psychic  aberration  may 
appear.  The  period  of  gayety  and  excitement  is  succeeded,  after  weeks 
or  months,  by  one  of  as  profound  depression,  with  mental  dullness,  weak¬ 
ened  memory,  and  difficulty  in  speaking.  There  are  disorders  of  diges- 
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tion,  and  there  may  be  colic,  diarrhea  or  constipation.  The  nutrition 
suffers  in  consequence,  and  there  is  anemia.  The  disturbances  of  sensa¬ 
tion  and  motion  of  the  earlier  stage  are  increased.  There  may  be  para¬ 
plegia  or  hemiplegia  with  atrophy  or  contractures.  The  mental  faculties 
degenerate. 

Rambousek  has  given  the  following  picture  of  the  chronic  case  of  car¬ 
bon  bisulphid  poisoning. 

“The  invalid  appears  in  the  consulting  room  in  a  bent  position,  leaning 
upon  a  stick,  with  head  and  hand  shaking.  The  gait  is  clumsy  so  that  the 
patient  steps,  rather  than  walks.  When  seated,  the  tremor  ceases  to  some 
extent,  but  with  purposive  movements  increases  rapidly,  involving  the 
whole  body,  so  that  an  exact  systematic  examination  becomes  impossible, 
and  the  invalid  sinks  back  into  the  chair  exhausted  and  bathed  in  perspira¬ 
tion.  He  complains  of  cold  in  his  extremities ;  he  looks  pale ;  the  skin  of 
the  upper  extremities  is  totally  without  feeling,  as  also  is  the  upper  part 
of  the  feet ;  the  skin  of  the  head  is  hypersensitive ;  the  muscular  strength 
of  the  arms  is  almost  lost ;  testing  the  strength  brings  on  marked  shaking 
followed  by  a  fainting  fit  caused  by  exhaustion.  The  extremities  are 
cyanotic;  the  knee  jerks  exaggerated.  The  patient  suffers  from 
indigestion,  constipation,  headache,  and  giddiness ;  he  is  irritable 
and  depressed;  his  memory  is  weak;  mental  derangement  cannot  be 
proved.” 

Prevention. — The  use  of  some  less  poisonous  solvent  is  the  ideal 
means  of  prevention,  and  in  many  factories  carbon  tetrachlorid  or  some 
other  agent  has  been  substituted  for  the  bisulphid,  more,  however,  because 
it  is  less  inflammable  than  because  it  is  less  toxic. 

Adequate  ventilation  is  of  the  greatest  importance.  As  the  poisonous 
gas  is  heavier  than  air,  the  exhaust  vents  should  be  placed  in  the  floor. 
Mechanical  and  closed  methods  of  handling  the  materials  should  be 
adopted  as  far  as  possible. 

Impervious  work  clothes,  including  cap,  gloves,  and  boots,  should  be 
furnished  the  worker,  and,  as  these  will  become  impregnated  with  the 
gas,  they  should  be  washed  frequently  in  the  factory.  The  dressing  room 
and  the  lunch  room  should  be  removed  from  the  source  of  contamination. 
There  should  be  adequate  facilities  for  bathing. 

Workers  should  be  subjected  to  monthly  examinations,  and  the  less 
robust,  and  those  showing  signs  of  nervous  instability,  should  be  given 
other  employment.  There  should  be  frequent  change  of  work.  In  Eng¬ 
land  the  men  in  vulcanizing  rooms  are  permitted  to  work  only  two  periods 
of  two  and  a  half  hours  each  per  day. 

Treatment. — The  patient  should  be  removed  from  exposure  to  the 
poison.  There  is  no  specific  treatment. 
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Carbon  Monoxid 

Carbon  monoxid  is  said  to  cause  more  accidents,  fatal  and  non-fatal, 
than  any  other  substance  in  industry.  Aside  from  its  presence  in  mixtures 
of  gases,  natural  or  artificial,  used  for  furnishing  light  or  heat,  it  may 
be  present  in  mines  and  wherever  there  is  incomplete  combustion,  whether 
in  the  furnace  room,  the  tailor’s  shop,  or  the  garage.  One-half  of  one 
part  per  thousand  in  the  atmosphere  has  proved  poisonous  and  two  or 
three  parts  may  be  dangerous  to  life  after  half  an  hour’s  exposure. 

Pathology. — The  effects  of  carbon  monoxid  are  due.  chiefly  to  its 
affinity  for  hemoglobin  and  its  property  of  supplanting  oxygen  in  propor¬ 
tion  to  the  amount  of  gas  reaching  the  alveoli  of  the  lungs.  The  gas  is 
believed  to  have  also  a  direct  action  upon  the  central  nervous  system. 

Fatty  degeneration  of  the  blood-vessels  and  other  tissues,  and  thrombo¬ 
sis  and  hemorrhages  have  been  found  in  the  brain  of  cases  coming  to 
autopsy.  Bronchopneumonia  is  a  frequent  complication. 

Acute  Poisoning. — Where  concentrated  gas  is  inhaled,  the  victim 
may,  without  premonitory  symptoms,  fall  unconscious,  and  death  ensue 
almost  immediately.  In  the  larger  number  of  cases,  however,  the  worker 
has  warning  of  danger  in  the  form  of  throbbing  or  fullness  of  the  head, 
roaring  in  the  ears,  blurring  of  vision,  shortness  of  breath,  and  weak¬ 
ness  of  the  legs.  There  may  be  a  dryness  of  the  throat,  nausea,  or  vomit¬ 
ing,  abdominal  distress,  pain  at  the  base  of  the  skull,  palpitation,  and  a 
feeling  of  chilliness.  The  victim  is  often  unable  to  move  hand  or  foot, 
mental  confusion  or  excitement  may  occur  and  convulsions  may  accom¬ 
pany  loss  of  consciousness.  Coma  may  last  as  long  as  forty-eight  hours 
with  recovery. 

During  consciousness  the  face  is  flushed,  the  pulse  full  and  rapid,  and 
the  respirations  quickened.  With  unconsciousness  the  breathing  becomes 
shallow  or  intermittent,  and  the  pulse  may  be  full  and  slow,  or  small  and 
irregular.  The  lips  and  conjunctive  may  be  bright  red,  but  instead  there 
may  be  pallor  and  cyanosis.  There  are  often  patches  of  hyperemia  on  the 
skin. 

With  the  recovery  of  consciousness,  some  of  the  early  symptoms — head¬ 
ache,  dizziness,  nausea,  weakness,  with  pain  in  the  limbs,  or  paresthesia — 
may  be  present  for  a  few  days.  Neuritis,  paralysis,  anesthesia,  affections 
of  speech,  loss  of  memory,  and  mania  may  be  persistent  after  effects. 
Pneumonia  also  may  be  a  complication. 

Chronic  Poisoning. — Chronic  poisoning  from  long  exposure  to  small 
amounts  of  carbon  monoxid,  as  in  linotypists,  pressers  of  clothes,  and 
garage  workers,  results  in  a  feeling  of  fatigue,  headache,  dizziness,  dyspnea 
on  exertion,  palpitation,  indigestion,  loss  of  appetite,  neuralgic  pains, 
nervousness,  sleeplessness  and,  sometimes,  mental  dulness. 
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The  red  blood-cells  in  such  cases  are  often  increased,  in  order  to 
maintain  the  oxygen-carrying  power  of  the  blood,  in  one  case  to  11,200,000. 
The  color  index  is  usually  under  five-sevenths.  The  proportion  of  eosino- 
phile  cells  has  been  found  increased. 

Prevention. — The  prevention  of  carbon  monoxid  poisoning  consists 
in  thorough  ventilation  and  the  prevention  of  leaks  from  gas-making 
machines  and  from  mains  and  pipe  fittings.  There  should  be  adoption 
of  the  best  type  of  furnaces,  and  the  use  of  overhead,  rather  than  under¬ 
ground,  mains  in  the  factory.  The  cleaning  of  flues,  and  other  especially 
dangerous  processes,  should  be  conducted  with  due  regard  for  the  risk 
that  may  be  present.  A  respirator  which  is  said  to  be  proof  against  1  per 
cent  of  the  gas  for  three  hours  has  been  devised  for  the  U.  S.  Bureau 
of  Mines. 

The  workers  should  be  amply  informed  of  any  dangers  of  carbon 
monoxid  exposure  and  of  the  symptoms.  Competent  first-aid  men  should 
always  be  in  readiness  to  assist  where  there  is  possibility  of  poisoning. 
Oxygen  or  carbon  dioxid  and  oxygen  should  be  kept  at  hand  for  emer¬ 
gencies. 

Treatment. — The  treatment  of  acute  cases  consists  in  immediate 
removal  of  the  poisoned  person  from  the  atmosphere  containing  the  gas, 
and  the  use  of  artificial  respiration  by  the  Shaeffer  method.  Oxygen, 
in  pure  form,  should  be  sprayed  over  the  face  through  an  inhalation 
mask.  Henderson  and  Haggard  recommend  the  use  of  a  mixture  of 
8  to  10  per  cent  of  carbon  dioxid  and  oxgyen,  the  carbon  dioxid  serving 
to  induce  deeper  breathing.  The  results  of  their  experiments  with  this 
mixture  are  most  encouraging.  The  artificial  respiration  should  be 
kept  up  for  a  long  time.  Complications  and  sequelae  are  to  be  treated 
symptomatically. 

It  is  very  important  also  that  the  patient  should  be  made  warm  with 
hot  blankets  and  hot-water  bags.  He  should  be  kept  flat,  warm,  and  quiet 
until  well  recovered. 

For  the  chronic  case  removal  from  exposure  to  the*  gas  is  imperative, 
and  he  should  have  rest,  fresh  air,  and  good  food. 

Carbon  Tetrachlorid  or  Tetrachlormethane 

Carbon  tetrachlorid  is  a  solvent  used,  on  account  of  its  greater  safety, 
in  place  of  benzin  or  carbon  bisulphid. 

It  is  closely  related  to  chloroform  and  produces  a  similar  effect  on 
the  nervous  system.  It  is  less  narcotic,  but  more  local  in  action.  It  is 
irritating  to  the  eyes,  nose,  and  throat,  and  also  to  the  skin.  Stronger 
fumes  cause  coughing,  headache,  nausea  or  vomiting,  loss  of  appetite, 
weakness.  There  may  be  faintness  or  delirium  and  loss  of  consciousness. 

Prevention  consists  in  good  ventilation,  and  treatment  in  a  removal 
of  the  patient  to  fresh  air  and  the  use  of  artificial  respiration  if  needed. 
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Methyl  Alcohol 

Wood  alcohol  is  used  as  a  solvent  in  the  making  of  polishes,  varnishes, 
and  dyes,  and  is  met  with  in  a  variety  of  industries. 

Pathology. — Aside  from  its  effect  in  producing  degenerative  changes 
in  the  optic  nerve,  no  other  pathological  findings  have  been  reported. 

Symptoms. — When  inhaled  in  concentrated  form,  it  produces  head¬ 
ache,  nausea,  coryza,  thirst,  vomiting,  abdominal  cramps,  dizziness,  chilli¬ 
ness,  restlessness,  and  insomnia.  There  may  be  muscular  tremor  or 
twitchings,  the  pupils  may  be  dilated  and  immobile,  and  there  may  be 
loss  of  vision.  Blindness  often  comes  on  within  twenty-four  hours  of 
exposure;  unconsciousness  and  death  may  occur  a  day  or  so  later. 

In  some  cases  symptoms  are  produced  similar  to  those  of  drunkenness 
from  the  use  of  ethyl  alcohol. 

Chronic  Poisoning. — Cases  of  poisoning  of  slow  onset  with  con¬ 
junctivitis,  photophobia,  epiphora,  amblyopia,  pain,  areas  of  paresthesia, 
anesthesia,  and  weakness  have  been  reported. 

Prevention. — The  use  of  methyl  alcohol  should  be  abandoned,  as  far 
as  possible,  for  some  less  dangerous  solvent.  Where  used,  there  should 
be  free  ventilation  of  the  workroom. 

Workmen  should  be  informed  of  the  nature  of  the  material  used  and 
of  its  dangers  when  employed  in  a  closed  space  with  insufficient  ventilation. 

Treatment. — The  person  must  be  removed  at  once  from  the  poisoned 
air.  In  acute  poisoning  artificial  respiration  may  be  needed.  In  serious 
cases  bleeding  and  transfusion  may  be  employed. 

Nitrobenzol,  Dinitrobenzol  and  Trinitrobenzol 

The  nitrobenzols  have  been  a  source  of  poisoning  in  this  country  from 
their  use  in  the  dye  industry. 

Pathology. — These  compounds  affect  the  blood  and  blood-forming 
organs.  They  have,  also,  a  direct  action  upon  the  nervous  system,  but 
the  symptoms  are  believed  to  be  due  chiefly  to  the  formation  of  meth- 
emoglobin. 

Symptoms. — The  symptoms  are  varied.  In  acute  cases  there  is  a  feel¬ 
ing  of  fullness  in  the  head  with  frontal  headache;  there  is  often  dizzi¬ 
ness,  disturbances  of  vision,  and  mental  confusion ;  the  legs  become  weak 
and  the  person  may  be  unable  to  stand  or  walk;  there  is  nausea  and 
vomiting.  Unconsciousness  may  come  on  suddenly,  though  usually  this 
does  not  occur  until  after  the  person  has  left  his  work. 

The  face  is  flushed  or  cyanotic,  the  lips  and  tongue  are  bluish.  The 
temperature  is  subnormal,  but  later  may  run  above  normal. 

In  chronic  cases  there  is  headache,  digestive  disorder,  shortness  of 
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breath,  muscular  weakness  and  twitchings,  and  disturbances  of  vision. 
The  capacity  for  reading  newspaper  print  and  for  writing  is  often 
lost. 

The  skin  is  pallid  or  grayish,  but  sometimes  icteric.  The  mucous 
membranes  of  the  lips  and  tongue  are  bluish.  The  blood  is  chocolate- 
colored  from  methemoglobin.  The  red  blood-corpuscles  are  increased 
and  vary  in  size  from  microcytes  to  megalocytes ;  the  hemoglobin  is  de¬ 
creased.  The  white  corpuscles  may  be  increased  to  40,000.  The  liver 
is  enlarged  and  tender  at  first,  but  later  shrinks  below  normal.  Ascites 
may  follow. 

Many  workmen  seem  to  become  more  or  less  tolerant  to  the  poison, 
but  remain  anemic,  cyanosed,  and  short  of  breath  on  exertion. 

Prevention. — There  should  be  the  utmost  cleanliness  of  the  workroom, 
including  excellent  ventilation.  The  workrooms  should  not  be  over¬ 
heated  as  this  increases  volatilization.  The  workmen  should  be  instructed 
as  to  the  highly  dangerous  nature  of  the  compounds  and  as  to  the  need 
for  the  utmost  cleanliness.  They  should  have  frequent  medical  inspection 
and  their  physical  condition  kept  at  its  best. 

Treatment. — Removal  from  work  will  alone  effect  a  cure.  In  acute 
cases  artificial  respiration  may  be  needed,  with  inhalation  of  oxygen. 
Hypodermic  stimulation  of  the  heart  may  be  given  with  caffein  or  camphor. 

N ITROGLYCERIN 

The  effects  from  nitroglycerin  are  experienced  by  the  makers  and 
users  of  the  explosive.  The  poison  may  produce  its  effects  when  inhaled, 
swallowed,  or  absorbed  by  the  skin.  There  is  great  variation  in  sus¬ 
ceptibility.  New  men  are  especially  affected.  Workers  seem  to  get  ac¬ 
customed  to  its  effects  while  they  remain  at  work,  but  the  absence  of  a 
day  or  two  renders  them  again  sensitive.  Thompson  says  that  some  per¬ 
sons  can  dip  the  whole  arm  into  a  pail  of  dynamite  without  experiencing 
any  symptoms,  while  others  can  barely  touch  it  without  absorbing  an 
amount  sufficient  to  make  themselves  most  uncomfortable. 

Pathology. — The  effects  of  nitroglycerin  are  doubtless  due  to  its 
effects  in  producing  vasodilation.  There  is  no  evidence  of  lasting  injury. 

Symptoms. — The  symptoms  of  poisoning  may  come  on  at  once,  or  as 
long  as  a  half  hour  after  exposure.  There  is  a  throbbing  headache,  be¬ 
ginning  in  the  forehead  and  spreading.  It  is  increased  by  stooping  or 
lying.  There  is  roaring  in  the  ears,  dizziness,  disturbance  or  loss  of  vision. 
There  may  be  frequent  urination,  and  paralyses  of  the  head,  eyes,  and 
limbs.  Consciousness  may  be  lost,  the  pulse  becomes  slow,  and  the  breath¬ 
ing  noisy.  The  face  is  flushed,  the  conjunctive  are  congested. 

Those  who  are  frequently  exposed  to  the  poison  complain  of  restless¬ 
ness,  insomnia,  neuralgia,  disordered  digestion,  and  tremors. 
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Prevention. — Proper  ventilation  and  the  use  of  protective  gloves  will 
reduce  exposure. 

Treatment. — Quiet,  rest,  and  fresh  air  usually  produce  a  cure  in 
three  or  four  days. 

Phosphorus  and.  Phosphorated  Hydrogen 

The  substitution  of  red  phosphorus  and  the  sesquisulpliid  for  white  or 
yellow  phosphorus  in  the  making  of  matches  has  practically  done  away 
with  that  fearful  industrial  disease — “phossy  jaw,”  which  was  char¬ 
acterized  chiefly  by  a  periostitis  and  necrosis  of  the  mandible  or  maxilla. 
Poisoning  still  occurs,  however,  from  phosphorated  hydrogen  or  phosphin 
which  is  liberated  in  the  making  of  the  sesquisulphid,  in  the  preparation 
of  acetylene,  along  with  arseniuretted  hydrogen  in  the  making  of  ferro- 
silicon  and  in  some  industries  in  which  phosphorus  may  be  present  as  an 
impurity  of  the  materials  used. 

Pathology. — Phosphorated  hydrogen  is  a  dangerous  poison.  It  pro¬ 
duces  inflammation  of  the  lungs  and  damages  the  central  nervous  system. 
It  also  unites  with  the  hemoglobin  of  the  blood. 

Symptoms. — The  symptoms  are  difficulty  of  breathing,  burning  in 
the  chest,  cough,  headache,  roaring  in  the  ears,  dizziness,  weakness,  nausea, 
and,  in  severe  cases,  loss  of  consciousness  and  death. 

Prevention. — Good  ventilation  with  special  exhausts  should  he  in¬ 
stalled  where  the  poison  is  present.  The  employees  should  he  fully  in¬ 
formed  of  any  possibility  of  poisoning. 

Treatment. — The  patient  should  be  removed  at  once  to  pure  air  by 
trained  first-aid  workers,  and  artificial  respiration  given  if  needed.  After 
effects  should  be  treated  symptomatically. 

Sulphurated  Hydrogen 

Sulphurated  hydrogen  is  met  with  in  mines,  in  sewers,  and  is  de¬ 
veloped  in  manufacturing  processes  of  a  number  of  industries.  It  is  often 
associated  with  carburated  hydrogen,  carbon  bisulphid,  and  other  gases. 
The  breathing  of  an  atmosphere  containing  one  part  per  thousand  may 
prove  fatal  in  a  short  time. 

Pathology. — The  gas  has  a  local  irritant  action  on  the  respiratory 
organs,  and,  when  absorbed  in  quantity,  depresses  the  activity  of  the 
brain  and  paralyzes  the  respiratory  center.  It  also  reacts  with  the  alkalis 
of  the  blood,  forming  an  alkaline  sulphid. 

Symptoms. — Inhaled  in  concentrated  form,  sulphurated  hydrogen 
produces  almost  immediate  loss  of  consciousness,  and  the  respirations 
cease  in  a  few  seconds. 

In  smaller  quantity,  there  is  loss  of  consciousness  lasting  several  hours. 
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which  is  followed  by  profounder  coma,  convulsions,  and  death,  or  there 
may  he  recovery.  The  onset  of  fatal  symptoms  may  be  delayed  for  as 
long  as  a  half  hour. 

The  symptoms  of  exposure  to  dilute  vapor  are  irritation  of  the  eyes, 
nose,  and  throat,  with  lacrimation,  sneezing,  coughing,  soreness  of  the 
mouth  and  increase  in  flow  of  saliva.  Headache,  dizziness,  weakness, 
and  mental  dullness,  nausea  and  vomiting  come  on  some  time  after  ex¬ 
posure,  and  the  patient  becomes  anemic  and  loses  flesh. 

Prevention. — Precautions  should  be  taken  on  entering  mines  or  sewers 
to  test  the  quality  of  the  air  by  means  of  pigeons  or  a  candle,  and  by 
efforts  at  forced  ventilation.  In  factories  adequate  ventilation  should 
be  provided.  Where  danger  is  suspected,  an  oxygen  helmet  should  be 
worn,  and  arrangements  made  for  the  safe  removal  of  the  workmen  at 
sign  of  danger.  Provision  for  resuscitation  and  trained  first-aid  people 
should  be  provided  when  prevention  is  known  to  be  uncertain. 

Treatment. — The  patient  should  be  removed  at  once  from  exposure 
to  the  poison,  and,  if  the  respiration  shows  signs  of  failure,  artificial 
breathing  should  be  begun  at  once.  Blood  transfusion  should  be  tried 
in  serious  cases. 


Tetrachlorethane  or  Tetralin 

Tetrachlorethane  is  used  as  a  solvent  instead  of  turpentine  in  making 
airplane  varnishes,  and  in  the  manufacture  of  artificial  pearls,  artificial 
silk,  films,  etc. 

Pathology. — Tetrachlorethane  is  absorbed  through  the  respiratory 
tract  and  probably  through  the  skin.  It  influences  the  blood-forming  tis¬ 
sues  and  affects  the  liver  especially,  producing  an  inflammation  of  the 
smaller  bile  ducts,  fatty  degeneration  of  the  liver  cells  with  “toxic  jaun¬ 
dice”  and,  in  severe  cases,  necrosis  of  these  cells.  There  may  also  be 
fatty  degeneration  of  the  kidney. 

Symptoms. — The  earliest  symptoms  of  poisoning  are :  abnormal 
fatigue,  profuse  sweating  on  slight  exertion,  nervousness  or  restlessness 
and  discontent,  inability  to  concentrate  the  attention,  insomnia,  loss  of 
appetite,  constipation,  and  consequent  loss  of  weight.  In  severe  poison¬ 
ing  there  is  nausea,  vomiting,  and  sometimes  diarrhea,  and  generalized 
abdominal  pains.  In  the  most  serious  cases  jaundice  appears,  usually  on 
the  third  or  fourth  day ;  the  patient  becomes  unconscious  and  may  die. 

Objectively,  there  is,  in  the  more  serious  cases,  jaundice,  from  a  slight 
discoloring  of  the  conjunctiva  to  a  yellowing  of  the  skin  of  the  face  and 
chest.  In  severe  cases  the  liver  is  enlarged  and  tender,  and  bile  may  be 
found  in  the  urine.  The  blood  shows  an  increase  in  large  mononuclear 
cells,  the  number  often  reaching  40  per  cent.  An  increase  above  12 
per  cent  is  considered  the  first  sign  of  reaction  to  the  poison  and  a  signal 
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for  close  observation  of  the  worker;  immature  mononuclear  cells  may 
appear,  there  is  a  slight  increase  in  the  total  number  of  white  cells,  and 
there  is  a  slight  but  progressive  anemia. 

Prevention. — Some  safer  solvent  should  be  substituted.  In  France 
and  Great  Britain  the  use  of  tetrachlorethane  has  been  abandoned  in  the 
making  of  airplanes. 

The  worker  should  be  protected  by  the  inclosing  of  hazardous  proc¬ 
esses  and  adequate  exhausts  with  outlets  in  the  floor  on  account  of  the 
heaviness  of  the  fumes.  Masks  for  emergencies  should  be  at  hand.  The 
temperature  of  the  workroom  should  be  kept  from  rising  unduly  to  pre¬ 
vent  volatilization.  Special  clothing  should  be  furnished,  with  facilities 
for  dressing  and  for  bathing.  The  dressing  rooms,  bathrooms  and  lunch 
rooms  should  be  located  at  a  safe  distance  from  any  fumes.  There  should 
be  short  hours  and  frequent  vacations. 

The  foremen  should  be  instructed  in  the  symptoms  of  poisoning,  and 
should  relieve  any  worker  who  appears  ill.  The  employees  should  be  in¬ 
spected  every  two  or  three  days  by  the  physician,  who  should  examine 
the  blood  of  any  suspicious  cases.  Where  the  change  in  mononuclear 
cells  indicates  poisoning,  the  worker  should  be  excluded  from  work  for  at 
least  a  week  and  should  be  carefully  watched.  In  cases  of  any  severity, 
the  man  should  not  return  to  work,  and  two  mild  attacks  should  also  be 
a  sign  for  rejection. 


Trinitrotoluene  (TNT) 

Trinitrotoluene  (TNT,  Trotyl)  is  used  chiefly  in  the  making  of  ex¬ 
plosives.  It  finds  entrance  to  the  body  in  the  form  of  dust  or  vapor, 
through  the  skin,  but  may  also  be  absorbed  by  way  of  the  respiratory 
or  digestive  tracts.  There  is  much  variation  in  susceptibility  to  the  poison, 
but  no  tolerance  is  acquired. 

Pathology. — The  blood-forming  organs  are  attacked  and,  in  severe 
cases,  there  is  “toxic  jaundice”  with  degenerative  changes  in  the  liver 
resembling  those  of  acute  yellow  atrophy.  In  a  few  cases  the  organic 
changes  have  developed  many  months  after  absorption  of  the  poison. 

Symptoms. — The  earlier  symptoms  are  referable  to  changes  produced 
in  the  blood.  There  is  shortness  of  breath  on  exertion  and  dizziness; 
headache  may  be  prominent,  and  an  overpowering  drowsiness  and  feel¬ 
ing  of  fatigue  and  cramps  in  the  muscles.  There  is  loss  of  appetite,  a 
bad  taste,  nausea  and  vomiting  in  the  morning,  and  constipation.  Epi¬ 
gastric  pain  may  be  a  significant  and,  sometimes,  only  complaint.  There 
is  often,  where  the  worker  is  exposed  to  dust,  irritation  of  the  conjunctiva, 
nose  and  throat,  and  there  may  be  nosebleed.  Eczematous  eruptions  of 
the  skin  are  common,  with  severe  itching.  The  urine  may  be  brownish 
in  color. 
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When  seen  by  the  physician,  the  patient  looks  weary  and  dull.  When 
not  stained  yellow  by  the  poison,  the  face  is  pale  or  ashen,  the  lips  bluish, 
and  the  sclera  may  be  yellow.  The  pulse  is  weak  and  the  respirations 
quickened.  There  may  be  a  rash  on  the  hands  and  the  face.  There  may 
be  some  swelling  of  the  extremities,  and  purpuric  spots  may  appear.  A 
palpable,  tender  liver  is  a  serious  sign. 

Blood  drawn  into  a  tube  often  appears  a  vivid  yellow  at  the  top  of 
the  clot.  There  is  a  primary  anemia  with  a  rapid  fall  in  the  number  of 
red  corpuscles,  the  appearance  of  damaged  and  immature  cells  and  de¬ 
crease  in  hemoglobin.  The  white  cells  may  be  increased  or  reduced  in 
number.  The  symptoms  usually  run  parallel  with  the  abnormalities  in 
the  blood  picture,  but  there  may  he  marked  symptoms  with  little  altera¬ 
tion  in  the  blood. 

The  Webster  test  is  considered  a  guide  to  the  amount  of  TNT  being 
excreted  by  the  kidneys,  but,  as  the  test  may  be  positive  with  no  symptoms, 
it  is  not  a  practical  aid  in  determining  poisoning. 

Prevention. — The  workmen  should  be  protected  by  shop  cleanliness 
and  by  exhausts  from  dust  and  fumes,  and  machine  processes  should  he 
used  as  far  as  possible  to  prevent  exposure.  High  temperatures  and 
humidity  should  be  avoided  as  far  as  possible.  A  complete  set  of  work 
clothes  with  elastic  hands  at  the  wrist  and  ample  covering  for  the  ankles 
should  he  provided  and  cleansed  when  soiled.  There  should  be  ample 
facilities  for  personal  cleanliness  and  for  escaping  all  contact  with  the 
poison  during  meals. 

There  should  he  medical  inspection,  with  examination  of  the  blood 
of  all  exposed  workers  every  week,  and  the  foremen  and  all  workers  should 
he  instructed  as  to  the  dangers  of  the  occupation,  the  nature  of  the  symp¬ 
toms  of  poisoning,  and  the  need  for  cleanliness.  Soap  and  water  do  not 
remove  all  the  poison  from  the  skin,  hut  a  10  per  cent  solution  of  sodium 
sulphite  in  water  is  said  to  be  effective. 

Treatment. — In  case  of  the  appearance  of  signs  or  symptoms,  the  work 
should  be  abandoned,  and  fresh  air,  laxatives,  plenty  of  water  and  good 
food  prescribed.  If  jaundice  is  present,  the  patient  should  be  given  a 
hot  bath  and  be  put  to  bed,  and  a  purge  and  an  enema  be  administered. 
Warm  milk  in  increasing  amounts  up  to  4  pints  a  day  is  believed  to  do 
good  in  such  cases.  Wilcox  recommends  the  administration  of  about  80  gr. 
each  of  sodium  bicarbonate  and  sodium  citrate  every  two  hours,  and  small 
enemas  of  sodium  carbonate  and  dextrose  every  eight  hours. 

Turpentine 

Turpentine  is  probably  responsible  for  much  more  ill  health  than  many 
substances  that  have  a  worse  reputation. 

Pathology. — Turpentine  is  taken  into  the  body  chiefly  through  the 
respiratory  passages  and  it  is  eliminated  by  the  kidneys.  It  acts  as  a 
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local  irritant  and,  when  it  reaches  the  blood,  is  said  to  have  an  exciting 
effect  upon  the  central  nervous  system.  When  absorbed  in  sufficient  quan¬ 
tity  it  causes  inflammation  of  the  urinary  tract. 

Symptoms. — Besides  its  irritant  action  upon  the  conjunctive  and 
skin,  turpentine  may  produce  rhinitis,  hoarseness,  cough,  headache,  ring¬ 
ing  in  the  ears,  and  dizziness,  and  the  worker  may  become  depressed  and 
irritable. 

In  acute  cases  there  may  be  nausea  and  vomiting  and  diarrhea,  with 
frequent  urination  and  the  passage  of  blood,  albumin,  and  casts.  The 
urine  has  the  odor  of  violets. 

The  patient  becomes  anemic  and  emaciated.  Evidence  of  nephritis  was 
found  in  14  out  of  62  turpentine  workers  examined  by  Nicholl,  Elinn, 
and  Hayhurst.  Basophilia  may  appear. 

Prevention. — There  should  be  good  ventilation  when  turpentine  is 
handled,  especially  in  confined  spaces. 

Treatment. — Mild  cases  need  only  pure  air.  Nephritis  should  be 
treated  with  rest,  warmth,  and  water.  Other  symptoms  should  be  treated 
in  the  usual  manner. 


MISCELLANEOUS 

A  number  of  materials  besides  those  already  described  are  sometimes 
met  with  as  sources  of  intoxication  in  industry. 

Some  of  these  produce  their  effects  chiefly  from  their  irritative  or 
destructive  action  upon  the  respiratory  tract.  The  fumes  pf  Sulphuric 
Acid ,  Sulphur  Dioxid,  Hydrochloric  Acid ,  Nitric  Acid ,  Fluoric  and 
Hydrofluoric  Acids  have  such  an  effect,  as  have  also  Diethylsulphate  and 
Dimethyl  sulphate ,  Acridin,  Acrolein ,  and  Acetaldehyd.  Chlorin ,  Bromin, 
Ammonia,  and  Phosgine  have  somewhat  similar  action. 

Some  Chromium  compounds,  besides  producing  a  dermatitis,  cause 
perforation  of  the  nasal  septum,  and  occasionally  produce  *  constitutional 
effects,  including  nephritis. 

Poisoning  from  Cyanogen  or  its  compounds  in  industry  is  rare,  but 
may  occur.  When  inhaled  in  concentrated  form,  it  produces  its  well- 
known  effects  from  internal  administration.  The  person  falls  suddenly, 
breathes  with  difficulty,  the  pulse  soon  becomes  feeble,  and  coma  and  death 
result. 

Chronic  poisoning  of  those  handling  Prussic  Acid  and  the  Cyanids  has 
been  described.  There  is  oppression  in  the  chest,  difficulty  in  breathing, 
palpitation,  dulness,  exhaustion,  nausea,  vomiting,  weakness,  culminating 
in  death.  Saline  injections,  bleeding,  and  the  administration  of  sodium 
thiosulphate  solution  are  recommended. 
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In  the  chemical  industry  poisoning  with  Iodin  and  with  Methyl  Bromid 
has  occurred,  both  of  them  producing  acute  symptoms  referable  to  the 
nervous  system. 

Symptoms  of  Nicotin  poisoning  have  been  found  in  female  workers  in 
tobacco  during  their  first  six  months  of  employment.  Older  employees 
do  not  display  the  same  disturbances,  and  the  ailments  to  which  they  are 
subject  may  be  as  much  due  to  dust  and  to  sedentary  work  as  to  any  specific 
poison. 

Cadmium  is  said  to  produce  digestive  disturbances,  weakness,  mental 
dulness  and  coma,  and,  as  it  is  present  in  zinc  ore,  is  said  to  be  a  cause 
of  poisoning  in  zinc  spelters.  Similar,  though  milder,  symptoms  have  been 
attributed  to  Copper ,  and  true  copper  poisoning  is  said  to  have  been  pro¬ 
duced  in  animals. 

Attention  has  been  called  lately  to  symptoms  of  intoxication  which  are 
due  to  exposure  to  fumes  and  dust  from  Tellurium  in  lead  and  silver  re¬ 
fineries.  It  is  said  to  act  characteristically  in  checking  the  flow  of  sweat, 
saliva,  and  gastric  juice.  There  is  dryness  of  the  skin  and  mouth,  gastro¬ 
intestinal  disturbances,  and  drowsiness.  The  prevention  of  poisoning 
from  this  substance  is  to  be  found  chiefly  in  good  ventilation.  The  treat¬ 
ment  is  symptomatic. 


Some  of  the  Important  Industrial  Poisons  With  Their  More 
Characteristic  Effects 


Poison 

Anilin  and  its  analogues 

Antimony  . 

Arsenic . 

Benzene  and  Benzin . .  . 

Brass  . 

Carbon  bisulphid . . 

Carbon  monoxid  . 

Carbon  tetrachlorid  . . . 
Lead  . 


Manganese  . . . 

Mercury  . 

Methyl  alcohol 
Nitrobenzols  . 

Nitroglycerin  . 
Phosphorus  . . . 


Characteristic  Effects 

Hemolysis  and  formation  of  methemeglobin. 

Eosinophilia  and  leukopenia. 

Destruction  of  red  corpuscles. 

Marked  reduction  in  red  and  white  blood-cells. 

“Brass  founder’s  ague.” 

Destruction  of  hemoglobin,  mental  excitement 
followed  by  mental  depression. 

Replacement  of  oxygen  in  oxyhemoglobin  by 
carbon  monoxid,  with  asphyxiation. 

Similar  to  chloroform. 

Anemia,  constipation,  colic,  weakness,  or 
paralysis  of  extensor  muscles,  muscle  pains 
and  cramps. 

Hysteria,  incoordination,  propulsion,  retropul- 
sion. 

Tremor,  stomatitis,  erethism. 

Blindness. 

Formation  of  methemoglobin,  increase  in  num¬ 
ber  of  red  and  white  blood-cells. 

Dilation  of  peripheral  blood-vessels. 

Osteitis  of  mandible  and  maxilla. 
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Tetrachlorethane . Increase  in  large  mononuclears,  and  toxic 

jaundice. 

Trinitrotoluene  . Toxic  jaundice. 

Acetaldehyd 

Acridin 

Acrolein 

Ammonia 

Chlorin 

Diethylsulphate  Primary  effect  an  irritative  or  destructive 

Hydrochloric  acid  action  on  the  respiratory  tract. 


Hydrofluoric  acid 
Methyl  sulphate 
Nitric  acid 
Sulphurated  hydrogen 
Sulphur  acid 
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OCCUPATIOXAL  DISEASES  DUE  TO  PHYSICAL  AGENCIES 
Wade  Wright  and  John  W.  S.  Brady 

COMPRESSED  AIR  ILLNESS,  OR  CAISSON-DISEASE 

Compressed  air  illness,  or  caisson-disease  (divers’  palsy,  “the  bends,” 
“courbatures”),  is  a  condition  produced  in  individuals  who,  having 
breathed  air  under  pressures  considerably  beyond  that  of  a  single  atmos¬ 
phere,  usually  more  than  two,  are  subjected  to  an  excessively  rapid  reduc¬ 
tion  of  air  pressure. 

Hiving  naked  has  long  been  practiced,  particularly  in  search  of  pearls. 
The  diving  bell,  forerunner  of  the  modem  caisson,  was  used  about  the 
sixteenth  century,  but  caisson  work  as  a  phase  of  engineering  practice 
dates  its  development  from  1839,  when  Triger,  a  French  engineer,  em¬ 
ployed  a  caisson  in  sinking  a  shaft  near  Chalons  in  connection  with  coal¬ 
mining  operations.  Cochrane,  an  Englishman,  had  taken  out  a  patent 
on  a  caisson  shortly  before,  in  1830. 

During  the  past  few  decades  the  construction  of  tunnels,  bridges  and 
large  buildings  has  demanded  the  employment  of  many  workers  under 
compressed  air.  Though  compressed  air  illness  was  described  by  Triger 
in  1841  and  by  Pol  and  Watelle  in  1854,  though  but  little  later  the 
probable  cause  of  the  ailment  was  determined  by  Hoppe-Seyler,  1857, 
it  is  only  within  the  last  few  years  that  there  has  been  evidenced  any 
determination  to  avoid  the  needless  occurrence  of  large  numbers  of  cases 
of  the  disease  in  connection  with  every  sizable  engineering  undertaking 
making  use  of  caisson  workers. 

As  in  a  glass  tumbler,  inverted  and  plunged  into  water,  the  retained 
air  prevents  the  water  from  filling  the  tumbler,  so  does  the  compressed 
air  in  a  caisson,  lowered  to  a  river  bottom  where  a  bridge  pier  is  to  be 
constructed,  prevent  the  flow  of  water  into  the  caisson.  Analogous  con¬ 
ditions  are  encountered,  of  course,  if  the  caisson  is  thrust  into  soft, 
water-bearing  soil.  A  subaqueous  tunnel  may  be  considered  as  but  a 
lateral  extension  of  a  caisson. 

To  prevent  the  ingress  of  water,  air  must  be  supplied  within  a  caisson 
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at  a  pressure  dependent  upon  the  depth  of  the  working  level  below  the 
surface  of  the  water  in  which  the  caisson  is  sunk.  A  caisson  worker 
or  diver  employed  33  feet  below  the  surface  of  a  stream,  for  example, 
would  be  obliged  to  work  in  air  under  a  pressure  of  two  atmospheres  or 
15  pounds  in  excess  of  normal  atmospheric  pressure. 

It  is  obvious  that  a  worker  entering  a  caisson  in  which  the  air  is 
held  at  an  absolute  pressure  of  30  pounds  cannot  pass  directly  from  air 
under  15  pounds  pressure.  Caissons  are,  accordingly,  supplied  with  cham¬ 
bers  known  as  air  locks.  The  lock  is  essentially  a  compartment  of  heavy 
steel  plate  equipped  with  two  doors  opening  inward,  or  toward  the  working 
face,  a  pipe  for  the  delivery  of  compressed  air  into  the  compartment  and 
a  valve  for  the  release  of  compressed  air.  The  customary  equipment  is 
much  more  elaborate,  including  lights,  perhaps  a  telephone  and  gages  for 
the  registering  of  air  pressure. 

The  worker  about  to  enter  the  caisson  takes  his  place  in  the  air  lock, 
the  outer  door  is  closed  upon  him  and  the  air  pressure  within  the  lock 
elevated  to  that  maintained  in  the  caisson  itself.  The  worker  may  then 
open  the  inner  door  and  pass  into  the  caisson.  This  process  of  “compres¬ 
sion”  may  be  accomplished  rapidly  with  safety  even  when  the  pressure 
attained  is  relatively  high.  It  is  customary  to  effect  compression  to  a 
gage  pressure  1  of  from  30  to  40  pounds  in  several  minutes. 

When  the  passage  of  the  worker  is  from  the  caisson  toward  the  outer 
air  the  procedure  is  reversed.  He  takes  his  place  in  the  air  lock  under 
the  pressure  prevailing  in  the  caisson,  closes  the  inner  door  and  permits 
air  to  be  released  through  an  exhaust  valve  until  an  absolute  pressure 
of  one  atmosphere  obtains.  It  is  in  this  process  of  “decompression”  that 
the  danger  of  compressed  air  work  lies  and  it  is  at  this  time  or  soon  after 
that  the  symptoms  of  compressed  air  illness  may  develop. 

In  deep-water  diving,  there  is  presented  a  situation  closely  analogous 
to  caisson  work.  The  diver  equipped  with  diving  dress  undergoes  com¬ 
pression  as  he  descends  into  the  water.  Air  is  supplied  through  a  flexible 
tube  at  a  pressure  equal  to  or  slightly  in  excess  of  the  pressure  of  water 
at  the  outlet  valve  of  the  diver’s  metal  helmet.  Decompression  is  effected 
as  the  diver  ascends  toward  the  surface. 

Hoppe-Seyler  offered  in  1857  an  explanation  of  the  varied  manifesta¬ 
tions  of  caisson-disease,  and  Paul  Bert  in  1878  demonstrated  experi¬ 
mentally  the  validity  of  Hoppe-Seyler’ s  theory.  This  theory  was  that 
the  disease  was  brought  about  by  the  presence  in  body  tissues  of  gas 
bubbles  liberated  during  the  period  of  decompression  of  individuals  sub¬ 
jected  to  abnormally  high  air  pressures.  Other  hypotheses  regarding  the 
origin  of  compressed  air  illness  have  been  advanced,  for  the  most  part 
explaining  observed  phenomena  either  as  the  results  of  mechanical  con¬ 
gestion,  air  pressure  supposedly  driving  the  blood  of  the  peripheral  cir- 


1  Gage  pressure  is  that  pressure  in  excess  of  normal  atmospheric  pressure. 
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culation  into  deep  tissues;  or  as  the  effects  of  the  accumulated  products 
of  a  metabolism  whipped  to  increased  activity  by  an  increased  oxygen 
supply.  It  is  now,  however,  an  accepted  belief  that  the  liberation  of 
nitrogen  bubbles  in  body  tissues  causes  the  disease. 

Inhaled  gases  are  dissolved  in  the  blood  of  the  pulmonary  circulation 
in  concentrations  proportionate  to  the  partial  pressures  of  such  gases  in  the 
inhaled  air,  a  phenomenon  expressed  in  Dalton’s  law. 

A  caisson  worker  employed  under  two  atmospheres,  or  a  gage  pressure 
of  15  pounds,  receives  with  each  volume  of  inspired  air  twice  the  amount 
of  air  and  so  twice  the  amount  of  oxygen,  nitrogen  and  other  air  constitu¬ 
ents  which  he  would  receive  were  he  working  under  normal  atmospheric 
pressure.  His  blood  is  almost  immediately  saturated  with  the  inhaled 
gases,  but  as  blood  gases  must  be  conveyed  throughout  the  body,  and,  be¬ 
cause  of  variations  in  the  gas  absorption  of  different  tissues,  complete  sat¬ 
uration  of  the  body  is  but  slowly  accomplished. 

All  body  tissues  have  not  the  same  capacity  for  holding  gases.  Fat, 
for  example,  has  been  found  by  Vernon  to  take  up  about  five  times  as  much 
nitrogen  as  blood  absorbs.  If  the  body  be  about  one-fifth  adipose  tissue, 
it  is  essential  that,  in  estimating  the  relation  of  the  blood  weight  to  body 
weight,  allowance  be  made  for  the  high  saturation  point  of  fat.  Keckon- 
ing  the  blood  as  of  one-twentieth  the  total  body  weight,  Van  Schrotter 
considered  that  in  reference  to  nitrogen  the  blood  should  be  considered 
as  of  about  one  thirty-fifth  of  the  body  weight.  It  has  been  stated  by 
Haldane  that  a  body  becomes  half  saturated  in  about  twenty-five  minutes 
and  approximately  wholly  saturated  in  about  ninety  minutes.  Practical 
experience  with  caisson  workers  and  caisson-disease  led  Keays  to  believe 
that  saturation  was  not  usually  complete  until  after  three  hours  at  work. 

When  a  workman  who  has  been  under  abnormal  pressure  is  subjected 
to  decompression,  the  gases  dissolved  in  body  fluids  and  tissues  tend  to 
assume  the  same  relative  pressure  within  the  body  and  without.  Gases 
pass  from  the  blood  to  alveolar  air  and  from  body  tissues  to  the  circulating 
blood.  If  the  saturation  has  been  fairly  high  and  the  process  of  decom¬ 
pression  effected  rapidly,  gas  bubbles  are  formed  in  the  tissues  and  in 
body  fluids. 

The  gases  existing  in  such  bubbles  have  been  found  by  Bert  and  others 
to  be  about  80  per  cent  nitrogen,  with  15  to  20  per  cent  carbon  dioxid  and 
a  trace  of  oxygen.  Leonard  Hill  reported  that  in  his  experiments  from 
80  to  87  per  cent  of  the  gas  set  free  was  nitrogen,  accounting  for  the 
presence  of  carbon  dioxid  and  oxygen  in  stating  his  belief  that  “when 
the  nitrogen  is  set  free  as  bubbles,  these  act  as  a  vacuum  for  carbon  dioxid 
and  oxygen  and  some  of  these  gases  are  set  free  out  of  chemical  combina¬ 
tion  with  the  blood.  The  oxygen  is  mostly  used  up  by  the  tissues  of  the 
dying  animal  and  thus  we  find  the  chief  gas  besides  nitrogen  is  carbon 
dioxid.” 
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The  construction  of  a  subaqueous  tunnel  entails  usually  the  sinking 
of  a  shaft  relatively  near  the  margin  of  the  water  under  which  the  tunnel 
is  to  he  driven.  The  shaft  may  be  an  open  excavation  or  sunk  with  a 
caisson.  At  the  bottom  of  the  shaft  a  “shield”  is  assembled,  this  being 
a  sort  of  gigantic  biscuit  cutter  which  is  thrust  forward  by  a  series  of 
hydraulic  jacks  bearing  upon  the  rim  of  the  shield  and,  behind,  upon  the 
firmly  set  tunnel  lining  of  concrete  and  of  wooden  or  metal  forms. 

Beyond  the  air-tight  bulkhead  which  walls  off  the  tunnel  from  the 
shaft,  air  is  delivered  from  a  reservoir  fed  by  air  compressors  housed  in  a 
building  on  ground  level.  Exhausts  provide  for  a  circulation  of  air  and 
for  the  maintenance  of  proper  pressure.  Valves  in  the  air  line  prevent 
the  back  flow  of  air  from  the  tunnel.  Built  into  the  bulkhead  are  usually 
three  locks,  one  for  the  passage  of  men  to  and  from  the  tunnel,  a  “muck 
lock”  for  the  transportation  of  supplies  into  the  tunnel  and  the  removal 
of  excavated  material,  and  the  third  for  emergency  use. 

On  “locking  in,”  as  the  air  pressure  is  gradually  increased,  the  worker 
may  experience  discomfort  in  the  ears  due  to  the  inequality  of  the  air 
pressure  in  the  lock  and  that  within  the  middle  ears,  a  sensation  readily 
relieved  by  swallowing  or  by  expelling  the  breath  against  the  closed  mouth 
and  nostrils.  There  is  at  this  time  danger  of  rupture  of  the  tympanic 
membrane.  Middle-ear  infections  and  resultant  mastoiditis  are  not  mani¬ 
festations  of  caisson-disease,  but  they  are  conditions  frequently  related  to 
work  under  compressed  air. 

As  compression  goes  on,  the  worker  notes  a  sense  of  increasing  warmth 
and  may  begin  to  perspire  freely.  An  individual  unaccustomed  to  in¬ 
creased  air  pressures  notes  with  astonishment  the  freedom  of  motion  which 
is  possible  under  even  a  moderate  gage  pressure  and  finds  his  arms  swing¬ 
ing  high  and  his  stride  prodigious  as  he  enters  the  tunnel  from  the  lock. 
Though  such  gross  motor  functions  are  favored,  whistling  is  difficult  or 
impossible  of  achievement  and  the  voice  sounds  thin  and  high-pitched. 
The  blood-pressure  is  unaffected  and  the  rates  of  pulse  and  respiration 
do  not  alter  notably. 

When  undergoing  decompression,  as  the  air  pressure  within  the  lock 
falls,  the  temperature  of  the  chamber  drops  markedly  and  it  may  be  essen¬ 
tial  that  the  worker  be  provided  with  heavy  outer  clothing  or  that  the  lock 
be  heated.  There  is  relatively  little  discomfort  in  the  ears  at  this  time. 

Caisson-disease  does  not  affect  workmen  while  they  are  in  compressed 
air  under  constant  pressure.  The  onset  of  symptoms  occurs  following 
decompression  and  very  rarely  during  decompression. 

Of  the  3,692  cases  occurring  in  connection  with  the  construction  of 
the  Pennsylvania  East  River  tunnels,  New  York  City,  1906  to  1909,  re¬ 
ported  by  Keays,  Erdman  and  others,  50  per  cent  developed  within  30 
minutes  after  decompression,  85  per  cent  within  1  hour,  95  per  cent 
within  3  hours  and  1  per  cent  after  6  hours,  the  latter  group  including  4 
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isolated  and  somewhat  doubtful  cases  reported  to  have  occurred  between 
15  and  23  hours  after  decompression.  •  •  1 

Of  436  cases  occurring  on  work  don©  under  the  supervision  of  the 
Public  Service  Commission  of  New  York,  reported  by  Levy,  64.2  per 
cent  occurred  within  1  hour  after  decompression,  88.8  per  cent  within 
3  hours  and  7.6  per  cent  between  4  and  18  hours. 

Levy  states  that  during  the  construction  of  the  Public  Service  Com¬ 
mission  tunnels  680  cases,  or  0.05  per  cent,  of  caisson-disease  were  re¬ 
ported  out  of  1,361,461  decompressions  and  that  in  the  Pennsylvania 
tunnels  3,692  cases,  or  0.66  per  cent,  were  reported  out  of  557,000 
decompressions. 

The  mortality  from  caisson-disease  has  shown  on  the  whole  a  very  dis¬ 
tinct  reduction  coincident  with  increasingly  efficient  administrative  control 
of  compressed  air  work.  The  following  table  combines  data  published 
by  Erdman  and  by  Levy. 


Reduction  of  Mortality  from  Caisson-Disease  in  Recent  Years 


Date 

Work 

Maximum 

Pressure 

Cases 

Deaths 

Percentage 

1839 

Douchy  mines  . 

37.5 

63 

2 

3.2 

1870 

St.  Louis  bridge  . 

50.0 

129 

14 

10.8 

1873 

Brooklyn  bridge  . 

34.0 

110 

3 

2.72 

1874-1907 

Hudson  tunnel  . 

42.0 

1,573 

3 

0.19 

1895 

Danube  bridge  . 

37.5 

320 

2 

0.625 

1909 

East  River  (Pa.)  tunnel. 

42.0 

3,692' 

20 

0.54 

1921 

Public  Service  Commis¬ 
sion  . 

47.5 

680 

2 

0.29 

In  the  following  table  mortality  is  based  upon  the  number  of  de¬ 
compressions. 


Mortality  Based  on  Number  of  Decompressions 


Work 

Decompression 

Deaths 

Percentage 

Admiralty  Commission  Report  . 

60,000 

4 

0.0066 

Pennsylvania  tunnels  . 

557,000 

20 

0.0035 

Public  Service  Commission  tunnels.  . . . 

1,361,461 

2 

0.0001 

The  most  important  symptoms  of  caisson-disease  are  pain  in  one  or 
more  extremity,  pain  in  the  abdomen,  cerebrospinal  disorders,  vertigo, 
dyspnea  and  prostration  or  collapse.  There  have  been  observed,  in  addi¬ 
tion,  eye  disorders,  such  as  temporary  blindness,  nystagmus  and  diplopia ; 
itching  and  hemorrhagic  mottling  of  the  skin  and  other  minor  symptoms 
associated  with  more  important  evidences  of  disease.  Levy  presents  the 
following  table  comparing  the  proportionate  incidence  of  various  symptoms. 
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Proportionate  Incidence  of  Various  Symptoms 


Condition 

Per  cent  in 
Pennsylvania 
Tunnels 

Per  cent  in 
Public  Service 
Commission  Tunnels 

Localized  pain  . 

90.30 

91.7 

Central  nervous  system  disorder  . 

2.16 

1.6 

Vertigo  . - . 

5.33 

6.5 

Chokes  . 

1.62 

0.1 

Partial  or  complete  unconsciousness  . 

0.46 

0.1 

Localized  pain  in  the  extremities  or  the  abdomen,  a  condition  popularly 
known  among  compressed  air  workers  as  “the  bends,”  was  found  to  be  the 
only  symptom  in  over  90  per  cent  of  the  cases  reported  by  Keays  and 
Levy.  The  pain  is  usually  in  one  joint,  most  often  a  knee.  According  to 
Keays  the  pain  is  in  many  instances  slight  and  of  short  duration,  but  may 
be  severe  and  last  for  several  days.  It  may  be  localized  or  radiating, 
constant  or  intermittent,  lancinating  or  a  dull  ache.  He  believes  the  pain 
to  be  due  to  local  irritation,  possibly  to  gas  bubbles  beneath  fascia  or  within 
bursae  or  tendon  sheaths.  Hill  suggests  the  presence  of  emboli  in  bone 
marrow  as  a  cause  of  pain  in  the  extremities. 

Subcutaneous  emphysema  has  been  observed  and  is  described  by  Keays 
and  Erdman.  Mottling  of  the  skin,  attributable  to  capillary  embolism, 
has  accompanied  many  severe  cases  of  prostration  and  is  regarded  as 
indicative  of  an  exceptionally  high  free  nitrogen  content  of  the  blood. 
Persistent  itching  not  uncommonly  follows  decompression,  due  likely  to 
gas  bubbles  in  the  subcutaneous  tissues. 

Abdominal  pain  was  noted  in  about  5  per  cent  of  Levy’s  series.  Keays 
attaches  great  importance  to  abdominal  pain  for,  while  in  a  large  number 
of  cases  it  was  not  related  to  severe  illness,  it  was  in  others  the  earliest 
evidence  of  disease  which  later  proved  to  be  very  serious.  It  is  often 
associated  with  lesions  of  the  spinal  cord.  Nausea  and  vomiting  have 
been  noted  occasionally,  particularly  in  connection  with  vertigo  and  with 
severe  disturbance  of  the  central  nervous  system. 

A  relatively  small  proportion  of  cases  have  shown  symptoms  such  as 
monoplegia  or  diplegia,  referable  to  cortical  irritation.  Sensory  and  motor 
disorders  due  to  cord  lesions  are  more  common,  manifested  usually  by 
pain  or  numbness  in  one  or  both  legs,  abnormal  reflexes,  retention  of  urine 
or  urinary  and  fecal  incontinence.  A  transverse  myelitis  develops  not 
infrequently  among  severe  cases. 

Vertigo,  or  “the  staggers,”  is  fairly  commonly  encountered  among 
compressed  air  workers,  alone  or  associated  with  other  symptoms  of  caisson- 
disease.  Snell  noted  deafness  in  connection  with  many  cases  of  vertigo  and 
ascribed  the  condition  to  embolism  in  the  labyrinth.  It  is  possible  that 
cerebral  irritation  is  accountable  for  certain  cases  of  vertigo. 

Dyspnea,  often  accompanied  by  a  sense  of  constriction  of  the  chest, 


696 


DISEASES  DUE  TO  PHYSICAL  AGENCIES 


is  so  well  known  to  compressed  air  workers  as  to  be  familiarly  designated 
“the  chokes.”  Keays  notes  the  similarity  of  the  condition  to  bronchial 
asthma.  Certain  men  he  observed,  who  were  subject  to  repeated  attacks, 
had  some  degree  of  emphysema  and  following  attacks  would  for  several 
days  present  evidence  of  bronchitis. 

A  small  percentage  of  reported  cases  showed  partial  or  complete  un¬ 
consciousness  with  collapse.  Of  these,  many  first  had  pain  in  the  extremi¬ 
ties  or  abdomen  or  displayed  other  evidences  of  caisson-disease.  In  an 
important  proportion  of  the  cases,  however,  collapse  was  sudden.  Of 
Keay’s  17  cases  of  collapse,  9  were  fatal,  although  most  were  subjected 
to  recompression. 

Once  the  effects  of  caisson-disease  have  become  established,  there  is 
little  if  any  tendency  for  them  to  become  increasingly  severe,  but,  on  the 
contrary,  most  affected  individuals  tend  to  recover.  Complications,  sec¬ 
ondary  to  the  disease  itself,  may  lead  to  death.  Transverse  myelitis  may 
result  in  extensive  bed  sores  and  progressive  exhaustion  ultimately  fatal. 
Cases  in  which  urinary  retention  exists  frequently  develop  cystitis  and 
an  ascending  urinary  tract  infection.  There  have  been  reported  cases  of 
long-continued  and  probably  permanent  disability  resulting  from  myelitis 
(Keays  and  Bassoe). 

Postmortem  examinations  of  the  bodies  of  experimental  animals  or 
men  dying  of  compressed  air  illness  have  shown  in  many  instances  a  wide 
distribution  of  gas  bubbles  in  body  fluids  and  tissues,  in  the  cardiovascular 
system,  especially  in  the  veins,  in  the  right  side  of  the  heart  and  in  the 
vessels  of  the  pulmonary  circulation.  The  left  heart  may  be  found  wholly 
emptied,  the  right  filled  with  bloody  froth. 

Levy  observed  in  the  2  fatal  cases  which  he  reported  gas  bubbles  in 
the  submucous  layer  of  the  small  intestines  having  “the  appearance  of 
small  grains  of  tapioca  packed  closely  together  in  patches.” 

Boycott  and  Damant,  studying  the  distribution  of  gas  bubbles  in  the 
spinal  cords  of  goats  affected  by  decompression,  concluded  that  bubbles 
were  much  more  abundant  in  the  white  matter  than  in  the  gray  matter 
(the  white  matter  contains  more  fat  than  the  gray)  and  that  the  dorsal 
and  upper  lumbar  segments  contained  more  bubbles  than  those  of  the 
cervical  and  lumbar  enlargements,  the  former  being  portions  of  the  cord 
less  well  supplied  with  blood-vessels.  Persistent  paralysis  was  apparently 
due  in  all  cases  to  a  necrosis  of  the  white  matter  in  its  central  parts  rather 
than  toward  the  periphery  of  the  cord,  an  effect  produced  by  gas  emboli 
blocking  circulation. 

Predisposing  Factors  in  Caisson-Disease 

Experience  gained  in  the  laboratory,  in  caisson  and  tunnel  work,  and 
with  deep-water  divers  clearly  indicates  that  the  etiology  of  caisson-disease 
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is  determined  essentially  by:  (1)  the  degree  of  pressure  to  which  an 
individual  is  subjected;  (2)  the  time  under  pressure;  and  (3)  the  dura¬ 
tion  and  method  of  decompression. 

There  is  little  evidence  of  caisson-disease  resulting  after  work  in  pres¬ 
sures  up  to  15  pounds.  Levy  reported  that  no  case  occurred  in  the  East 
River  tunnels  until  a  pressure  of  15  pounds  was  attained,  although  188,496 
decompressions  had  taken  place.  One  case  occurred  at  a  pressure  of  15 
pounds.  Up  to  22  pounds  pressure,  in  men  working  8  hours  with  a  half- 
hour  interval  at  normal  pressure,  out  of  621,342  decompressions  16  slight 
cases  developed.  Authentic  reports  of  fatal  cases  occurring  after  exposure 
to  pressures  of  less  than  28  pounds  are  not  to  be  found.  One  death,  re¬ 
ported  by  Keays,  resulted  after  4  hours’  work  at  28  pounds.  In  the  East 
River  tunnels  the  lowest  pressure  from  which  decompression  proved  fatal 
was  34  pounds.  It  is  unlikely  that  there  is  notable  danger  in  very  rapid 
or  even  instantaneous  decompression  from  pressures  up  to  one  atmosphere. 

Japp  has  expressed  the  belief  that  it  is  safe  working  procedure  to  de¬ 
compress  in  such  a  manner  and  in  such  time  as  to  have  a  maximum  air 
saturation  of  the  body  on  emergence  from  the  air  lock  equivalent  to  a 
pressure  of  25  pounds. 

Closely  related,  however,  to  the  matter  of  the  degree  of  pressure  under 
which  work  is  done  is  the  question  of  working  shifts.  Keays  concluded 
from  an  analysis  of  the  cases  of  caisson-disease  developing  in  the  Penn¬ 
sylvania  tunnels  that  saturation  of  body  fluids  and  tissues  is  practically 
complete  at  the  end  of  3  hours.  Comparing  the  numbers  of  cases  occurring 
after  6-hour  shifts  (two  3-hour  periods  with  a  3-hour  intermission)  and 
after  8-hour  shifts  (two  4-hour  periods  with  a  half-hour  intermission)  at 
pressures  slightly  in  excess  of  30  pounds,  he  was  of  the  opinion  that  the 
shorter  shift  presented  no  great  advantage,  that  saturation  was  not  fur¬ 
thered  to  any  important  degree  by  the  extra  hour  of  work  in  each  period 
and  that  consequently  the  dangers  of  decompression  were  practically  as 
great  after  the  shorter  work  period  as  after  the  longer.  He  further  be¬ 
lieved  that  there  was  additional  hazard  in  dividing  the  working  shift  into 
two  periods,  thus  doubling  the  number  of  decompressions,  that  with  pres¬ 
sures  from  32  to  34  pounds  a  continuous  shift  of  6  hours  was  preferable 
to  two  periods  of  3  hours  each,  and  that  using  8-hour  shifts  instead  of 
6-hour  shifts  would  require  the  employment  of  fewer  men  and  so  reduce  the 
accident  risk. 

Levy  reports  that  in  the  Public  Service  Commission  tunnels  under 
the  East  River,  when  men  worked  for  2  hours  (two  1-hour  periods  with  a 
4-hour  interval)  at  pressures  ranging  from  41  to  45  pounds,  the  per¬ 
centage  of  cases,  based  on  the  number  of  decompressions,  scarcely  exceeded 
0.1  per  cent,  while  in  the  Pennsylvania  tunnels  during  a  single  month 
when  men  worked  at  40  pounds  for  two  3-hour  periods  (with  an  interval 
of  3  hours)  there  was  a  caisson-disease  incidence  of  1.63  per  cent. 
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In  Levy’s  series  the  incidence  peak  was  reached  under  a  pressure  of 
29  pounds  (0.24  per  cent),  with  a  secondary  peak  under  34  pounds  (0.15 
per  cent).  The  incidence  rates  at  30  pounds  and  35  pounds  were,  respec¬ 
tively,  0.04  per  cent  and  0.07  per  cent.2 

From  22  to  30  pounds  pressure  the  men  worked  two  3-hour  periods 
with  an  interval  of  3  hours.  From  30  to  35  pounds  they  worked  two 
2-hour  periods  with  an  interval  of  2  hours.  From  35  to  40  pounds  they 
worked  two  l^-hour  periods  with  an  interval  of  3  hours.  It  is  Levy’s 
belief  that  the  incidence  under  29  pounds  pressure  could  have  been  reduced 
greatly  by  introducing  the  shorter  shift  at  that  pressure  instead  of  at  30 
pounds,  and  that,  similarly,  the  incidence  under  34  pounds  could  have  been 
lowered  by  introducing  a  shorter  shift  at  that  pressure  rather  than  at  35 
pounds. 

During  recent  years  there  has  been  almost  universal  acceptance 
of  the  principle  of  varying  the  length  of  working  periods  inversely  with 
the  pressure. 

It  should  be  noted  that  in  most  of  the  data  relating  to  length  of 
shifts  there  are  considered  only  the  hours  of  labor  at  the  working  face 
or  other  place  of  employment  within  the  caisson,  no  allowance  being  made 
for  time  spent  within  the  caisson  in  passage  to  such  place  of  work  from  the 
outer  air  lock,  and  in  return. 

It  is  a  matter  of  important  bearing  upon  the  incidence  of  caisson- 
disease  and  upon  regulations  governing  hours  of  labor. 

The  New  York  State  regulations  effective  March  1,  1920,  in  discussing 
hours  of  labor  of  men  employed  “in  any  compartment,  caisson,  tunnel  or 
place”  under  compressed  air  at  specified  pressures,  uses  the  words  “to 
work  or  remain  therein”  in  setting  forth  the  permissible  duration  of  work¬ 
ing  periods.  In  the  rules  effective  May  1,  1922,  are  used  the  words  “the 
working  time  .  .  .  shall  be.  .  .  .”  Provision  is  made  for  the  hours  of 
labor  according  to  the  following  table: 


Shifts  and  Intervals  of  Work  for  Each  24-Hour  Period 


Pressure  in  Pounds 

Hours 

Maximum 

total 

Maximum 
First  Shift  in 
Compressed 
Air 

Minimum  Rest 
Interval  in 
Open  Air 

Maximum  Sec¬ 
ond  Shift  in 
Compressed 
Air 

Greater  than  normal  and  up  to  21. 

8 

4 

y2 

4 

Greater  than  21  and  up  to  30.  ..  . 

6 

3 

i 

3 

Greater  than  30  and  up  to  35 ...  . 

4 

2 

2 

2 

Greater  than  35  and  up  to  40.  . .  . 

3 

1V2 

3 

iy2 

Greater  than  40  and  up  to  45.  ..  . 

2 

1 

4 

i 

Greater  than  45  and  up  to  50. .. . 

1  % 

% 

5 

% 

3  Calculated  upon  data  published  by  Levy. 
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The  degree  of  pressure  in  great  measure  determines  the  length  of 
shift ;  the  degree  of  pressure  and  the  duration  of  exposure  to  that  pressure 
determine  the  rapidity  of  decompression. 

Though  the  essential  nature  and  causes  of  caisson-disease  are  recog¬ 
nized,  there  are  predisposing  and  contributory  factors  which  warrant 
consideration. 

Ventilation. — In  1896  Snell  endeavored  to  explain  caisson-disease  as 
due  to  carbon  dioxid  and,  though  his  theory  has  been  found  unsound, 
much  attention  has  been  given  to  the  carbon  dioxid  content  of  air  in 
caissons,  tunnels  and  diving  dresses.  Haldane  and  Priestly  have  demon¬ 
strated  the  regulatory  response  of  the  respiratory  apparatus  when  an  ani¬ 
mal  is  subjected  to  abnormally  high  concentrations  of  carbon  dioxid  in 
inspired  air.  It  is  likely  that  a  pressure  of  2  per  cent  of  an  atmosphere 
of  carbon  dioxid  would  be  little  noticed  by  a  workman.  Hill  states  that 
as  a  working  rule  carbon  dioxid  should  be  kept  down  to  a  maximum  of 
about  1%  per  cent  of  an  atmosphere.  (This  refers  to  the  partial  pressure, 
1.5  per  cent  of  an  atmosphere  at  30  pounds  gage  pressure  being  equiva¬ 
lent  to  0.5  per  cent  of  an  atmosphere  at  normal  pressure.) 

McWhorter  stated  that  the  maximum  carbon  dioxid  pressure  attained 
in  the  Pennsylvania  tunnels  was  0.1  per  cent,  or  0.3  per  cent  at  30  pounds 
gage  pressure.  In  the  Public  Service  Commission  tunnels,  Levy  reports 
that  the  carbon  dioxid  attained  a  partial  pressure  of  1  per  cent  of  an 
atmosphere  only  upon  two  or  three  occasions. 

Carbon  monoxid  is  at  times  liberated  in  tunnels  and  caissons  through 
the  use  of  explosives,  and  has  been  found  to  amount  to  as  much  as  36  per 
cent  of  the  gaseous  products  of  combustion.  It  is  an  odorless,  colorless, 
highly  toxic  gas,  being  dangerous  in  concentrations  as  low  as  0.15  per 
cent  of  an  atmosphere.  Its  affinity  for  hemoglobin  is  approximately 
three  hundred  times  greater  than  that  of  oxygen  and,  in  contra-distinction 
to  oxyhemoglobin,  carbon  monoxid  hemoglobin  is  a  relatively  stable 
combination. 

Though  carbon  monoxid  has  not  been  regarded  as  the  cause  of  caisson- 
disease,  it  is  obvious  that  the  specific  action  of  the  gas,  with  the  conse¬ 
quent  diminution  of  the  power  of  blood  to  take  up  oxygen,  would  favor 
the  production  of  serious  cases  of  caisson-disease. 

The  removal  of  carbon  monoxid  after  blasting  is  a  problem  of  ven¬ 
tilation.  The  essential  treatment  of  carbon  monoxid  poisoning  is  the 
breathing  of  oxygen  in  subtoxic  concentrations. 

There  is  some  degree  of  natural  ventilation  in  tunnels  and  caissons 
through  leakage  and  the  air  locks,  but  it  is  essential  that  there  be  specific 
reckoning  of  the  quantity  of  air  supplied.  The  average  supply  of  fresh 
air  per  man  per  hour  in  the  Pennsylvania  tunnels  was  1,699  cubic  feet 
and  in  the  Public  Service  Commission  tunnels  was  over  4,000  cubic  feet. 

Air  from  a  compressor  is  of  such  a  temperature  as  to  demand  some 
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method  of  cooling  before  its  passage  to  a  working  chamber  if  healthful 
conditions  are  to  be  maintained.  Cooling  may  be  effected  in  reserve  tanks 
or  by  a  system  of  cold-water  pipes  about  which  the  air  is  passed.  The  air 
in  caissons  or  tunnels  need  not  rise  above  75°  F.  McWhorter  stated  that 
the  temperature  in  the  Pennsylvania  tunnels  was  variable,  averaging 
about  75°  F.  In  the  Public  Service  Commission  tunnels,  although  during 
the  periods  of  construction  the  external  temperature  varied  from  102°  F.  to 
13°  below  zero  F.,  the  air  in  the  tunnels  was  practically  constant  at  77°  F. 

Humidity  in  caissons  is  usually  very  high,  the  air  being  practically 
saturated.  Air  movement  is  limited.  Prolonged  physical  exertion  in 
the  warm,  moist  air  of  caissons  is  unquestionably  productive  of  excessive 
fatigue  and  its  effect  upon  the  heart  and  the  entire  vascular  system  is 
such  as  to  predispose  toward  disaster  as  a  result  of  decompression.  Hill 
maintains  that  the  wet  bulb  temperature  should  not  rise  above  70°  F. 
and  that  60°  F.  is  the  ideal  wet  bulb  temperature  for  health  and  work. 
He  recommends  that  for  use  in  small  caissons  the  air  before  compression 
be  dried  over  calcium  chlorid  and  from  the  compressors  pass  for  storage 
to  reservoir  tanks  where  under  a  pressure  of  approximately  2,000  pounds 
the  water  vapor  would  condense. 

In  neither  the  Pennsylvania  nor  the  East  Eiver  tunnels  was  there 
apparent  any  important  positive  correlation  between  temperature  or 
humidity  and  the  incidence  of  caisson-disease. 

Selection  of  Workers. — Much  has  been  written  upon  the  relation  of 
age  to  caisson-disease  and  though,  according  to  Hill,  “statistics  of  caisson 
and  diving  works  tend  to  suggest  that  the  percentage  number  of  men 
affected  injuriously  by  exposure  to  compressed  air  increases  with  age,” 
existing  statistical  data  are  not  wholly  convincing.  Hill  points  out  that 
the  variations  might  depend  upon  “(1)  actual  age  difference,  (2)  an  in¬ 
crease  in  mean  body  weight  and  fatness  with  age,  (3)  on  a  combination 
of  (1)  and  (2).” 

Pol  and  Watelle  found  that  men  between  eighteen  and  twenty-six  years 
of  age  best  stood  caisson  work.  Keays  and  Erdman  were  both  of  the 
opinion  that  young  adults  were  best  suited  to  such  work  and  that  men 
over  forty  years  of  age  were  not  desirable.  Levy’s  experience  led  him 
to  state  that  advanced  age  (over  fifty  years?)  may  not  be  of  as  great  im¬ 
portance  as  it  has  been  considered. 

It  is  a  widely  accepted  belief  that  fat  individuals  are  ill  suited  to 
caisson  work.  I  his  belief  is  well  supported  by  experimental  evidence 
regarding  the  high  saturation  point  of  fat  for  nitrogen  and  by  the  rela¬ 
tively  slow  desaturation  of  fat  by  reason  of  the  quantity  of  gas  dissolved 
and  the  poor  vascular  supply  of  fat  tissue. 

Boycott  and  Damant,  who  conducted  extensive  studies  of  the  relation 
of  fatness  to  caisson  sickness,  conclude  that  “really  fat  men  should  never 
be  allowed  to  work  in  compressed  air,  and  plump  men  should  be  excluded 
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from  high  pressure  caissons — for  example,  over  25  pounds — or  from  diving 
to  more  than  about  ten  fathoms,  and  at  this  depth  the  time  of  their  exposure 
should  he  curtailed.” 

In  Levy’s  experience,  men  with  a  moderately  increased  amount  of 
adipose  tissue  were  not  more  susceptible  to  compressed  air  illness  than 
were  average  individuals. 

Organic  disease  of  the  heart,  lungs,  or  kidneys  is  considered  ade¬ 
quate  cause  for  rejection  of  men  seeking  employment  under  compressed 

air. 

There  is  no  evidence  that  immunity  to  caisson-disease  can  he  estab¬ 
lished  by  repeated  exposures  to  compressed  air,  but  there  are,  however, 
grounds  for  belief  that  certain  individuals  are  for  unknown  reasons  pecul¬ 
iarly  unsusceptible  to  the  disease.  Hill  attaches  great  importance  to  the 
colloid  nature  of  the  blood;  to  the  amount  of  fat  in  the  blood,  chyle  and 
the  liver,  the  latter  having  an  enormous  capacity  for  blood;  and  to  fer¬ 
mentation  and  gas  in  the  intestines.  It  is  his  belief  that  gas  in  the  intes¬ 
tines  may  serve  to  furnish  “points”  for  the  formation  of  bubbles  of 
nitrogen.  It  is  upon  the  basis  of  such  reasoning  as  this  that  compressed 
air  workers  are  urged  to  avoid  fatty  foods  and  to  keep  the  bowels  moving 
actively. 

Decompression. — It  is  excessively  rapid  decompression  from  pressure 
in  excess  of  15  pounds,  gage,  which  constitutes  the  greatest  hazard  of 
diving  or  caisson  work.  With  extremely  slow  decompression  it  is  probable 
that  but  very  few  cases  of  compressed  air  illness  would  result  even  after 
long  exposure  at  high  pressures.  Hill  subjected  himself  to  a  pressure  of 
75  pounds,  his  co worker,  Major  Greenwood,  to  a  pressure  of  92  pounds, 
both  investigators  being  safely  decompressed  on  many  occasions  from  high 
pressures.  Though  it  has  been  demonstrated  that  exceedingly  slow  de¬ 
compression  results  in  no  ill  effects,  it  has  been  necessary  to  determine 
rates  of  decompression  from  various  pressures  which  will  he  reasonably 
safe  and  at  the  same  time  be  acceptable  to  workmen  and  their  employers. 

Two  methods  of  decompression  are  now  favored:  one  known  as  uni¬ 
form  decompression,  during  which  the  air  pressure  is  lowered  at  a  uniform 
rate ;  the  other,  stage  decompression,  during  which  the  pressure  is  allowed 
to  fall  rapidly  until  one-half  of  the  absolute  pressure  is  attained,  after 
which  decompression  is  slowly  completed  at  a  uniform  rate  (Haldane). 

Under  comparable  pressure  changes  desaturation  of  body  tissues  will 
take  place  in  the  same  period  of  time  as  saturation.  It  has  been  stated 
previously  that  full  saturation  requires  several  hours — five  hours,  in 
Haldane’s  opinion.  Obviously  it  is  not  practicable  to  subject  compressed 
air  workers  to  a  process  of  decompression  so  prolonged.  In  recent  years 
it  has  been  customary  to  decompress  at  a  uniform  rate  of  1  to  2  pounds 
per  minute,  though  stage  decompression  is  becoming  more  generally  used 
than  in  the  past.  The  State  of  New  York  now  requires  stage  decompres- 


702 


DISEASES  DUE  TO  PHYSICAL  AGENCIES 

sion,3  the  total  period  being  determined  on  a  basis  of  decompression  at 
minimum  rates  varying  from  1  to  3  pounds  per  minute. 

The  regulations  adopted,  respectively,  by  Massachusetts  in  1916,  New 
Jersey  in  1914,  New  York  in  1922  and  Pennsylvania  in  1922  provide  for 
decompression  in  the  following  total  periods  of  time: 


Decompression  Provided  by  State  Peculations 


Total  Time  of  Decompression  in  Minutes 

Gag©  Pressures 

in  Pounds 

Massachusetts 

New  Jersey 

New  York  * 

Pennsylvania  * 

0  to  10 

1 

1 

3.3 

3.3 

11  to  15 

2 

2 

7.5 

7.5 

16  to  20 

5 

5 

13.3 

13.3 

21  to  25 

12 

10 

16.6 

16.6 

26  to  30 

15 

12 

30. 

30. 

31  to  35 

20 

15 

35. 

35. 

36  to  40 

40 

20 

40. 

4h 

41  to  50f 

50 

25 

45. 

45. 

*  Time  given  relates  to  maximum  pressure  indicated  in  first  column.  , 

t  The  regulations  of  Massachusetts  and  New  Jersey  provide  that  no  person  shall  be  permitted 
to  work  under  a  pressure  exceeding  50  pounds  except  in  cases  of  emergency. 


Haldane  showed  that  as  much  gas  would  be  liberated  during  decom¬ 
pression  from  a  pressure  of  four  atmospheres  to  that  of  two,  as  from 
that  of  two  atmospheres  to  that  of  one.  That  is,  the  quantities  of  liber¬ 
ated  gas  in  the  two  instances  would  be  determined  by  the  relative  diminu¬ 
tions  in  pressure.  Common  experience  having  demonstrated  that  no  seri¬ 
ous  damage  was  wrought  by  rapid  or  even  instantaneous  decompression 
from  a  gage  pressure  of  15  pounds,  a  reduction  of  pressure  from  two 
atmospheres  to  one,  and  no  fatal  cases  after  decompression  from  a  pressure 
of  19  pounds,  Haldane  argued  that  “the  absolute  pressure  can  always  be 
rapidly  reduced  with  safety  to  one-half  the  absolute  pressure  at  which  the 
tissues  are  saturated,”  such  a  partial  reduction  to  he  followed  by 
slow  decompression,  the  worker  leaving  the  decompression  chamber 
with  a  saturation  of  body  tissues  equivalent  to  that  of  19  pounds  gage 
pressure. 

The  table  on  page  703  presents  Haldane’s  recommendations  regarding 
decompression  after  exposure  to  various  pressures  in  caissons  or  tunnels, 
the  figures  in  parentheses  representing  the  number  of  minutes  required 
for  total  decompression,  including  the  initial  rapid  stage  accomplished  in 
each  instance  in  three  minutes. 

Japp,  of  the  opinion  that  the  long  periods  for  decompression  required 
under  the  conditions  of  the  Haldane  method  were  not  practicable,  devised 

3  Providing  for  a  drop  of  one-half  the  maximum  gage  pressure  at  the  rate  of  5 
pounds  per  minute. 
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Decompression  After  Exposure  to  Various  Pressures 


Working  Pressure  in 
Pounds  per  Square 
Inch 


Number  of  Minutes  for  Each  Pound  of  Decompression  after  the  First 
Rapid  Stage 


After  First  3  Hours’ 
Exposure 


After  Second  or  Third 
3  Hours’  Exposure 


After  6  Hours  or  More 
of  Continuous  Exposure 


18  to  20 
21  to  24 
25  to  29 
30  to  34 
35  to  39 
40  to  45 


2(6  to  8  ) 
3  (12  to  16.5) 

5  (28  to  38  ) 

6  (48  to  60  ) 

7  (73  to  87  ) 

7  (90.5  to  108  ) 


3  (  7.5  to  10.5) 

5  (  18.  to  25.5) 

7  (.  38  to  52  ) 

7  (  55.5  to  69.5) 

8  (  83  to  99  ) 

8  (103  to  123  ) 


5  (  10.5  to  15.5) 

7  (  24  to  34.5) 

8  (  43  to  59  ) 

9  (  70.5  to  88.5) 

9  (  93  to  111  ) 

9  (115.5  to  138  ) 


a  table  of  decompression  rates  based  upon  a  maximum  saturation  of  body 
tissues  of  25  pounds  upon  emergence  from  the  decompression  chamber. 

Rates  of  Decompression  Based  on  25  Pounds  Maximum  Air  Saturation  of  Body 
on  Emergence  from  Decompression  Chamber 


Working 
Pressure 
in  Pounds 

Pounds  of  Pres¬ 
sure  to  Which 
Reduced  in  3 
Minutes 

Total  Number 
of  Minutes  in 
Air  Lock  After 
8  Hours’  Work 

Total  Number 
of  Minutes  in 
Air  Lock  After 
3  Hours’  Work 

Total  Number 
of  Minutes  in 
Air  Lock  After 
2  Hours’  Work 

Pounds  of  Maxi¬ 
mum  Air  Satu¬ 
ration  of  Body 
on  Emerging 

27 

6.0 

9 

25 

30 

7.5 

24 

25 

32 

8.5 

33 

25 

25 

35 

10.0 

35 

25 

40 

12.5 

48 

25 

42 

13.5 

51 

37 

25 

45 

15.0 

42 

25 

50 

17.5 

48 

25 

In  the  East  River  tunnels,  Levy  states  that  decompression  was  effected 
by  a  drop  to  one-half  of  the  gage  pressure,  this  pressure  was  maintained 
“for  a  certain  length  of  time/’  then  followed  by  slow  decompression  to 
atmospheric  pressure. 

Hill  has  recommended  that  in  stage  decompression  from  30  pounds 
gage  pressure  there  be  a  pause  of  15  minutes  at  10  pounds  pressure  ;  in 
decompression  from  a  working  pressure  of  45  pounds,  a  pause  of  30 
minutes  at  15  pounds  pressure.  He  has  expressed  the  belief  that  stage 
decompression  is  preferable  to  the  uniform  method  for  caisson  work  and 
that  Japp’s  results  (Pennsylvania  tunnels)  prove  that  the  standards  for 
decompression  periods  set  forth  in  the  Admiralty  Committee’s  report  are 
about  twice  as  long  as  necessary. 

Because  of  the  stimulation  of  the  circulatory  mechanism  attendant 
upon  exercise,  it  is  of  great  importance  that  men  undergoing  decompres¬ 
sion  be  induced  to  exercise  and  that  they  continue  active  for  some  minutes 
after  leaving  the  air  lock.  Hill  has  suggested  the  inhalation  of  oxygen 
during  decompression  as  an  additional  precautionary  measure. 


704 


DISEASES  DUE  TO  PHYSICAL  AGENCIES 


Teeatment  of  Caisson-Disease 

The  one  therapeutic  measure  of  transcendant  importance  is  re  compres¬ 
sion  of  an  affected  individual  at  the  earliest  moment  possible  after  the 
onset  of  symptoms. 

Pol  and  Watelle  in  1854  described  cures  obtained  through  recompres¬ 
sion  of  workmen  suffering  with  “the  bends.”  Though  the  value  of  recom¬ 
pression  was  experimentally  demonstrated  by  Bert,  the  first  hospital  lock 
was  used  by  Moir  at  the  Hudson  tunnels  constructed  in  1890.  Since 
that  time  a  chamber  for  the  recompression  of  workmen  affected  by  caisson- 
disease  has  become  a  part  of  the  standard  equipment  of  organizations 
undertaking  engineering  operations  under  compressed  air.  The  state 
regulations  in  Massachusetts  provide  that  a  medical  lock  shall  be  main¬ 
tained  in  connection  with  all  work  in  compressed  air;  the  regulations  of 
New  Jersey,  New  York  and  Pennsylvania,  in  connection  with  all  work 
in  compressed  air  when  the  maximum  pressure  exceeds  17  pounds. 

The  hospital  or  medical  lock  is  customarily  a  steel  cylinder  about  6 
feet  in  diameter  and  12  to  18  feet  long  of  solid  construction  at  one  end, 
the  entrance  at  the  opposite  end  being  fitted  with  an  in-opening  door.  A 
partition  erected  at  the  middle  of  the  cylinder  provides  two  compartments, 
a  door  in  the  partition  opening  toward  the  inner  chamber.  The  latter 
is  furnished  with  a  cot,  an  electric  heating  device,  a  telephone  and  neces¬ 
sary  medical  supplies.  Both  compartments  are  connected  with  a  com¬ 
pressed  air  line  and  are  equipped  with  proper  escape  valves,  gages,  windows 
and  electric  lights. 

In  the  series  reported  by  Keays,  of  3,692  cases  of  caisson-disease  of 
varying  severity,  3,067  were  treated  by  recompression.  The  table  on  page 
705  sets  forth  in  some  detail  the  results  of  Keay’s  experience. 

It  should  he  noted  in  this  connection  that  only  mild  cases  received 
medical  treatment. 

Of  680  cases  reported  by  Levy,  all  were  to  some  degree  relieved  by 
recompression. 

Becompression  should  be  instituted  promptly  after  the  onset  of  the 
disease  is  evidenced.  Keays  and  his  associates  were  convinced  that  the 
benefits  resulting  from  recompression  were  definitely  dependent  upon  the 
time  elapsing  from  the  onset  of  symptoms  until  treatment  was  received. 
The  table  on  page  705  is  a  modification  of  one  published  by  Keays,  an 
analysis  of  the  results  of  recompression  of  955  cases  of  pain  in  one  leg. 

The  state  regulations  in  New  York  provide  that  “an  identification 
badge  shall  be  furnished  to  all  employees  advising  police  officials  that  the 
employee  is  a  compressed  air  worker  ;  stating  location  of  medical  lock, 
and  stating  that  in  case  of  emergency  an  ambulance  surgeon  shall  remove 
the  patient  to  the  medical  lock  and  not  to  the  hospital.” 


COMPRESSED  AIR  ILLNESS,  OR  CAISSON-DISEASE  705 


Results  of  Keays’  Experience  with  Caisson-Disease 


Location  of  pain 

Treated  by  Recompres 

sion 

Treated  by  Medical  Means 

Relieved  by 
one  recompression 

Relieved  by  two  or 

more  recompressions 

Partial  relief  by 

recompression 

No  relief  by 

recompression 

Relieved  by 

medical  treatment 

Partial  relief  by 

medical  treatment 

No  relief  by 

medical  treatment 

One  leg  . 

835 

238 

94 

3 

88 

6 

13 

One  arm  . 

311 

104 

77 

12 

43 

14 

7 

Both  legs  . 

382 

143 

55 

0 

14 

1 

3 

Both  arms  . 

54 

19 

10 

0 

0 

0 

1 

One  leg  and  one  arm  . . . 

150 

53 

21 

0 

7 

2 

1 

Both  legs  and  one  arm.  . . 

64 

22 

11 

0 

2 

0 

2 

Both  arms  and  one  leg.  . .  . 

24 

6 

5 

0 

0 

0 

0 

All  extremities  . 

73 

36 

24 

0 

0 

0 

0 

Abdomen  (mild)  . 

124 

10 

1 

0 

2 

0 

0 

Scattered  and  unclassified 

80 

16 

8 

2 

2 

1 

2 

Total . 

2,097 

647 

306 

17 

158 

24 

29 

Total  number  of  cases  treated  by  recompression,  3,067. 

Cases  relieved  by  one  recompression,  2,097,  68.3  per  cent. 

Cases  relieved  by  two  or  more  recompressions,  647,  21  per  cent. 

Cases  relieved  by  one  or  more  recompressions,  2,744,  89.3  per  cent. 

Cases  partially  relieved  by  recompression,  306,  9.9  per  cent. 

Cases  not  relieved  by  recompression,  17,  0.5  per  cent. 

Total  number  of  cases  treated  by  medical  means,  211. 

Cases  relieved  by  medical  treatment,  158,  74, .8  per  cent. 

Cases  partially  relieved  by  medical  treatment,  24,  11.3  per  cent. 

Cases  not  relieved  by  medical  treatment,  29,  13.7  per  cent. 

Despite  the  existing  evidence  of  the  value  of  early  treatment,  it  may 
be  successfully  employed  after  a  lapse  of  many  hours  following  the  de¬ 
velopment  of  pain  and  there  are  on  record  cases  of  recovery  attributed 
to  recompression  performed  several  days  after  the  onset  of  disability. 

Results  of  Recompression  of  955  Cases  of  Pain  in  One  Leg 


Time  at  Which  Treatment 
Was  Given  after  Onset 
of  Symptoms 

Number  of 

Cases 

Results  in  Percentage  of  Cases  Treated  by 
Recompression 

Relieved  by  One 
or  More  Recom¬ 
pressions 

Partial  Relief  by 
Recompression 

No  Relief  by  Re¬ 
compression 

Under  2  hours . 

639 

91.9 

8.1 

0 

2  to  4  hours . 

89 

93.3 

6.7 

0 

4  to  6  hours . 

99 

93 

6 

0 

6  to  12  hours . 

104 

85.5 

12.5 

1.9 

Over  12  hours . 

24 

75. 

20.8 

4.1 
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The  pressure  used  in  recompression  should  he  the  same  as  that  under 
which  the  patient  has  been  working  and  the  maximum  pressure  should 
be  maintained  for  some  minutes  before  decompression  begins.  The  latter 
may  be  effected  by  either  the  uniform  or  the  stage  method,  though  the 
stage  method  is  considered  preferable.  Keays  recommends  the  use  of 
modified  Haldane  stage  decompression,  reducing  the  pressure  quickly  to 
10  or  15  pounds,  then  slowly  completing  decompression,  the  total  period 
being  at  the  rate  of  two  minutes  for  every  pound  of  pressure  applied. 
Levy  advises  using  the  stage  method  but  doubling  the  time  allowance 
for  each  stage  of  decompression.  As  in  routine  decompression,  active 
movement  of  the  subject  should  be  encouraged.  If  a  single  recompression 
does  not  afford  full  relief,  it  should  be  done  repeatedly. 

Medical  treatment  is  essentially  symptomatic.  Massage,  hot  baths 
and  morphin  may  be  used,  as  the  severity  of  a  case  may  indicate.  Oxygen 
is  probably  of  value  in  serious  cases. 
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Heat 

Intense  heat  is  not  infrequently  an  industrial  health  hazard,  though 
modern  methods  of  artificial  ventilation  and  various  mechanical  develop¬ 
ments  have  materially  reduced  the  exposures  in  numerous  industries. 

Smelters,  foundrymen,  kiln  men,  roofers,  miners,  sugar  refiners,  cooks, 
bakers  and  other  workers  in  great  variety  are  at  times  subjected  to  high 
heat.  Iron  and  steel  workers  may  be  exposed  to  temperatures  far  beyond 
that  of  the  body,  often  for  fairly  long  periods.  Men  who  clean  the 
“stoves”  attached  to  blast  furnaces  work  for  periods  lasting  a  few  moments 
each  in  air  of  temperatures  well  above  that  of  boiling  water,  but  the  heat 
is  dry  and  the  men  apparently  suffer  few  ill  effects. 

Marine  firemen  until  recent  years  were  in  many  vessels  subjected* 
to  exceedingly  high  temperatures.  Naval  surgeons,  whose  reports  were 
quoted  by  Fiske,  found  temperatures  in  fire  rooms,  engine  rooms  and 
dynamo  rooms,  ranging  about  150°  F.  and  as  high  as  204°  F.  Improve¬ 
ments  in  marine  construction  have  mitigated  the  discomforts  of  those  who 
maintain  power  in  ships,  though  heat  hazards  still  exist. 

Long  exposure  to  intense  heat,  particularly  if  it  is  associated  with 
high  humidity  and  little  air  movement,  is  productive  of  definite  disturb¬ 
ances  of  function.  These  disturbances  are  of  several  types,  though  in¬ 
dividual  cases  may  not  be  clearly  defined.  They  may  be  grouped  as  cases 
of  heat  exhaustion,  heat  stroke,  muscle  cramps,  and  those  presenting  the 
more  superficial  effects  of  radiant  heat. 
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Heat  Exhaustion  and  Heat  Stroke. — Fiske,  discussing  the  effects  of 
heat  observed  by  naval  surgeons,  states: 

“The  heat  regulation  centers  do  not  appear  to  be  so  profoundly  inca¬ 
pacitated  as  in  sunstroke,  there  being  but  slight  fever  or  very  commonly  the 
subnormal  temperature  of  shock.  .  .  .  There  is  pallor  or  lividity,  drench¬ 
ing  perspiration,  weakness  of  both  voluntary  and  involuntary  muscle,  the 
circulatory  and  respiratory  functions  being  profoundly  embarrassed. 
Sensory  motor  phenomena  are  those  of  exhaustion  rather  than  of  the  irri¬ 
table,  responsive  to  the  least  stimulation,  type ;  there  is  the  tendency  to 
sleep  and  stupor  rather  than  to  convulsions.  Now,  although  paradoxical, 
it  is  no  inconsistency  that  the  other  notable  symptoms  may  become  promi¬ 
nent,  such  as  fibrillary  twitchings  and  violent  painful  cramps  of  muscles 
of  abdomen,  arms  and  legs.” 

Sayers  and  Harrington,  in  describing  the  effects  of  high  temperatures 
and  high  humidities  in  metal  mines,  report  : 

“I.  In  still  air  .  .  .  with  a  wet  bulb  temperature  over  90°  F.  and 
under  100°  F.,  and  with  a  relative  humidity  of  89  per  cent  or  higher, 
the  following  signs  and  symptoms  were  found,  even  when  little  or  no 
exercise  was  taken:  (1)  Blood-pressure,  systolic  and  diastolic  fell  rapidly. 

(2)  Body  temperature  rose,  in  one  case  it  reached  102°  F.,  and  this  after 
less  than  two  hours  having  been  spent  in  the  hot,  humid  air  described. 

(3)  Pulse  rate  increased  and  seemed  more  sensitive  to  exercise  than  nor¬ 
mally.  (4)  Perspiration  was  very  profuse.  (5)  Dizziness  was  a  common 
symptom,  and  sometimes  was  marked.  (6)  Physical  weakness  or  exhaus¬ 
tion  was  marked  in  some  cases  and  present  in  all.  (7)  Inability  to  think 
quickly  or  accurately  was  a  very  common  symptom.  (8)  Nausea  was 
occasionally  found.  (9)  Headache  was  also  occasionally  found. 
(10)  Loss  of  weight  was  especially  marked  in  men  who  had  been  em¬ 
ployed  under  the  above  conditions  over  a  period  of  years,  but  occurred 
even  after  exposure  of  only  a  few  days. 

“II.  In  still  air,  with  wet  bulb  temperatures  of  from  85°  F.  to  86°  F. 
and  a  relative  humidity  of  96  per  cent,  there  were  no  marked  changes 
in  the  blood-pressure  or  body  temperature,  nor  were  the  symptoms  dizzi¬ 
ness,  physical  weakness,  and  inability  to  think  or  act  quickly,  mentioned 
in  I,  found  as  long  as  the  subjects  remained  at  rest  or  took  only  light 
exercise.  When  moderate  exercise  was  taken — climbing  up  and  down 
an  eight-foot  ladder  fifteen  times  in  five  minutes — the  blood-pressure  and 
body  temperature  rose  somewhat. 

“III.  Blood-pressure  readings  taken  after  the  subject  had  reached 
the  cool  air  of  the  surface  were  found  to  vary  considerably  with  men 
unaccustomed  to  high  temperatures.  Under  conditions  which  resulted  in 
a  rise  of  body  temperature  to  100°  F.,  or  more,  the  systolic  pressure  fell, 
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but  where  the  conditions  were  such  as  not  to  cause  the  body  temperature 
to  rise  above  100°  F.,  there  was  a  rise  in  the  systolic  pressure  when  the 
subjects  reached  the  surface.  In  one  man,  long  accustomed  to  hot,  humid 
air,  a  fall  of  systolic  pressure  was  also  found.  In  three  others,  not  accus¬ 
tomed  to  the  conditions  mentioned,  there  was  a  rise  of  systolic  pressure. 

“IV.  It  was  found  that  the  body  temperatures  reached  normal  in 
from  one  to  two  hours  after  the  subjects  had  reached  the  cool  air  of  the 
surface  after  having  been  subjected  to  conditions  that  caused  a  rise  above 

100°  F  ” 

Heat  exhaustion  as  above  described  presents  a  clinical  picture  quite 
different  from  that  of  heat  stroke  or  sunstroke.  In  the  latter  conditions 
the  heat-regulating  mechanism  of  the  affected  individual  seemingly  is 
unable  to  respond  to  the  burden  thrust  upon  it  and  the  body  temperature 
rises  rapidly.  Headache,  dizziness,  nausea,  vomiting  and  diarrhea  may 
be  premonitory  symptoms.  Transitory  loss  of  consciousness  or  coma  may 
ensue.  In  certain  cases  death  is  abrupt.  The  temperature  may  be  very 
high,  from  103°  to  109°  F.  or  even  higher  in  cases  usually  fatal,  the  face 
flushed,  the  pulse  at  first  rapid  and  bounding,  later  irregular  and  of  little 
force.  Breathing  is  at  first  deep,  possibly  stertorous.  In  severe  cases  the 
respiration  becomes  shallow  and  may  be  of  the  Cheyne-Stokes  type.  The 
pupils  may  be  dilated  early,  later  becoming  contracted. 

On  postmortem,  the  left  heart  is  usually  found  well  emptied,  but  the 
right  ventricle  filled  with  blood ;  the  lungs  are  congested,  and  degenerative 
changes  are  observed  in  the  kidneys. 

The  prognosis  in  heat  stroke  is  fair  for  non-alcoholic  individuals  of 
previous  good  health,  especially  if  treatment  is  instituted  promptly  after 
the  onset  of  symptoms,  though  a  mortality  rate  of  about  25  per  cent  is 
reported  for  groups  of  hospital  cases.  Following  heat  stroke,  impaired 
memory  and  mental  function  may  persist  for  months.  Victims  of  heat 
stroke  or  of  heat  exhaustion  in  many  instances  are  for  years  or  perma¬ 
nently  particularly  susceptible  to  the  influences  of  even  moderately  high 
temperatures. 

Treatment. — The  treatment  of  heat  exhaustion  is  usually  simple.  If 
the  temperature  is  elevated  above  102°  F.,  cooling  sponges  may  be  given 
until  the  body  temperature  is  reduced  to  102°  F.  If  the  temperature  is 
subnormal,  warm  baths  may  be  given  and  mild  stimulation  offered,  such 
as  hot  drinks  or  aromatic  spirits  of  ammonia.  If  depression  is  marked 
camphor,  caffein,  ammonia  or  nitroglycerin  may  be  used.  Bromids  are 
of  value  in  cases  showing  nervous  irritability  and  hot  baths  or  morphin 
may  be  demanded  for  the  control  of  convulsions.  Antipyretics  should 
be  used  with  caution  because  of  their  depressing  effects.  As  a  rule, 
rest  in  a  moderately  cool  room  suffices,  and  recovery  is  complete  within 
a  day  or  two. 
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Heat  stroke  calls  for  prompt  and  active  treatment.  The  patient 
should  be  stripped,  placed  in  a  cold  tub  and  vigorously  rubbed  with 
ice.  Cold  water  played  upon  the  body  and  the  head  from  a  height  of 
several  feet  offers  additional  stimulation.  Ice  packs  and  ice  water  enemata 
are  also  recommended.  These  measures  should  be  abandoned  when  the 
temperature  reaches  about  102°  F.  The  condition  of  the  heart  and  pulse 
should  be  observed  and  cardiac  stimulation  given  if  needed.  Bleeding 
may  be  of  great  value  in  cases  threatened  with  asphyxia  from  pulmonary 
congestion  and  should  be  done  promptly  if  edema  of  the  lungs  is  evident. 

Heat  Cramps. — Edsall  in  1904  described  in  detail  cases  of  transitory 
myokymia  and  myotonia  induced  by  exposure  to  heat.  The  condition 
somewhat  resembles  tetany,  but  it  cannot  be  identical  with  that  disease.  It 
is  clearly  distinct  from  typical  heat  stroke  and  may  be  recognized  without 
association  with  the  characteristic  symptoms  of  heat  exhaustion,  though, 
in  certain  cases,  it  is  likely  associated  with  some  degree  of  exhaustion. 
Marine  surgeons  have  for  many  years  observed  cases  of  this  nature  de¬ 
veloped  among  stokers,  and  cases  have  also  been  Reported  in  iron  and  steel 
workers  and  other  persons  exposed  to  high  heat. 

According  to  Edsall,  the  patient  is  quite  suddenly  seized  with  spasms 
of  various  groups  of  muscles.  The  fingers  may  be  first  involved,  then  the 
calves,  the  thighs,  the  forearms  and  the  muscles  of  the  abdominal  wall. 
At  the  onset  the  patient  is  flushed  and  may  have  a  slight  fever.  The 
muscle  movements  are  described  as  twitching  or  writhing,  the  spasms  as 
of  short  duration  but  recurrent.  In  the  intervals  between  severe  attacks 
the  muscles  are  in  tonic  spasm  and  may  show  fine  fibrillary  movement. 
At  such  times  spasms  may  be  induced  by  even  slight  stimulation,  such  as 
palpation  of  the  muscles  or  gentle  brushing  of  the  skin.  There  are  no 
sensory  changes  and  the  superficial  reflexes  are  not  exaggerated. 

Spasms  do  not  usually  occur  spontaneously  after  about  twenty-four 
hours,  though  they  may  be  induced  by  stimulation  for  one  or  two  days 
longer.  The  cases  may  be  severe  and  even  result  fatally,  due  possibly  to 
cardiac  spasm.  The  severity  of  a  case  seems  to  be  dependent  upon  the 
temperature  to  which  the  individual  is  exposed,  the  duration  of  the  ex¬ 
posure,  and  the  degree  of  muscular  activity. 

It  is  Edsall’s  opinion  that  the  condition  is  not  due  to  dehydration  of 
the  tissues  but  is,  rather,  of  toxic  origin,  associated  with  an  acute  degenera¬ 
tive  process  in  the  muscles.  The  pain  of  spasm  of  abdominal  muscles 
should  be  differentiated  from  intestinal  cramps  induced  by  the  drinking 
of  cold  water. 

Treatment. — Treatment  of  heat  cramps  is  essentially  symptomatic. 
Rest,  tepid  or  warm  baths,  and  mild  sedatives  may  be  used.  Many  naval 
surgeons,  believing  that  the  muscle  spasms  are  in  some  degree  due  to 
dehydration,  exert  every  effort  to  force  fluids  upon  affected  individuals. 

Miscellaneous  Effects  of  Heat. — Radiant  heat  to  which  such  workers 
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as  bakers,  furnace  men,  glass  blowers,  molders  and  stokers  are  exposed  ' 
may  produce  a  variety  of  skin  lesions.  Prosser  White  describes  “mar- 
blings”  of  the  legs  of  such  workers  a  congestive  reaction  to  heat  which 
may  be  followed  by  vesiculation  and  pigmentation  similar  to  that  produced 
by  sunburn.  Burns  of  the  second  degree,  involving  extensive  inflamma¬ 
tion  but  not  ulceration,  may  be  produced  by  radiant  heat.  They  should 
be  treated  as  sunburn,  “whitewash”  being  a  very  effective  agent. 

Vision  may  be  severely  affected.  Watkins  states  that  conjunctivitis 
and  blindness  are  common  among  men  exposed  to  intense  radiant  heat. 
The  cataracts  produced  in  the  eyes  of  glass  blowers,  puddlers  and  tin¬ 
plate  workers  are  considered  to  be  due  to  the  action  of  infra-red  or  heat 
rays.  This  subject  is  discussed  elsewhere  in  this  chapter. 

In  addition  to  the  definite  and  specific  effects  of  heat,  there  are  various 
chronic  conditions  ascribed  to  long-sustained  exposure  to  high  tempera¬ 
tures.  Swollen  and  tender  feet  may  result  from  continued  standing  on 
hot  surfaces,  such  as  the  metal  plates  about  many  types  of  furnaces. 
Arthritis,  arteriosclerosis  and  kidney  disease  are  also  associated  with  ex¬ 
posure  to  heat,  though  in  many  cases  it  is  impossible  to  establish  beyond 
doubt  the  causal  relation  of  the  exposure  to  the  clinical  pictures  presented. 

Prophylaxis. — Much  may  be  accomplished,  in  the  direction  of  elimi¬ 
nating  or  reducing  industrial  heat  hazards,  through  proper  construction 
and  arrangement  of  furnaces,  boilers  and  other  sources  of  heat;  through 
the  use  of  protective  clothing  and  goggles  and  screens  of  metal,  asbestos  or 
water;  and  through  proper  ventilation  secured  as  natural  draft,  by  ex¬ 
hausts  or  by  air  blasts  directed  from  the  exposed  worker  toward  the 
sources  of  heat. 

It  is  highly  desirable  that  an  adequate  supply  of  drinking  water  be 
readily  accessible.  The  temperature  of  the  water  should  be  about  55°  F. 
and  never  cold.  Workers  should  be  encouraged  to  drink  small  quantities 
at  frequent  intervals.  There  can  be  little  doubt  of  the  fact  that  dehydra¬ 
tion  is  an  important  factor  in  many  cases  of  heat  exhaustion. 

Men  employed  at  work  involving  exposure  to  intense  heat  should,  in 
the  selection  of  food,  limit  the  amounts  of  fat  and  protein  eaten. 

It  is,  above  all,  important  that  the  duration  of  active  work  under 
high  temperatures  should  be  determined  in  relation  to  the  severity  of 
exposure.  Work  which  could  not  be  safely  undertaken  over  a  long  spell 
may  be  performed  without  ill  effects  if  done  in  short,  spells  alternating 
with  periods  of  rest. 

Heat  and  Humidity 

The  effects  upon  the  organism  of  high  temperatures  should  not  be 
considered  apart  from  the  question  of  humidity.  Temperatures  well  above 
100°  F.  can  be  safely  borne  if  the  air  is  dry  and  in  motion,  but  a  wet 
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bulb  temperature  of  about  78°  F.  or  above  represents  unsafe  working 
conditions.  The  body  not  only  gives  off  heat  by  conduction,  radiation 
and  convection,  through  expired  air  and  with  the  excreta,  but  also  through 
evaporation  of  perspiration. 

Heat  loss  is  controlled  by  the  regulating  mechanism  of  the  body,  cen¬ 
tered  in  the  medulla,  the  peripheral  circulation  being  altered  in  accordance 
with  variations  in  the  external  temperature.  Although  this  response  to 
varied  atmospheric  conditions  is  maintained  within  the  limits  usuallv 
encountered,  above  a  wet  bulb  temperature  of  78°  F.,  heat  loss  is  not 
sufficiently  rapid  to  enable  an  individual  to  engage  in  muscular  activ¬ 
ity  without  a  rise  in  body  temperature,  particularly,  if  air  movement  is 
slight. 

High  wet  bulb  temperatures  are  encountered  in  certain  industrial 
establishments  such  as  textile  mills,  laundries,  tanneries  and  in  many 
mines.  Work  places  such  as  laundries  and  some  mines  are  of  necessity 
or  naturally  damp,  but  the  humidity  in  textile  mills  is  artificially 
maintained. 

But  few  efforts  have  been  made  by  governmental  agencies  to  control 
the  problem  of  humidity  in  industry.  The  labor  laws  of  Massachusetts 
prescribe  permissible  limits  of  wet  and  dry  bulb  temperatures,  and  in 
Great  Britain  it  is  required  that  the  difference  between  wet  and  dry  bulb 
temperatures  shall  never  be  less  than  2°  F.,  with  a  few  exceptions  toward 
the  upper  limits  of  permissible  temperatures.  Artificial  humidity  shall 
not  be  used  when  the  wet  bulb  temperature  exceeds  75  °  F. 

Leonard  Hill,  recognizing  that  the  dry  bulb  thermometer  was  a  “static 
instrument”  not  showing  the  evaporating  power  of  air,  that  “the  body  is 
dynamic,  producing  heat  which  must  be  lost  at  an  equal  rate,”  devised 
the  kata-thermometer,  “a  large-bulbed  spirit  thermometer  of  standard  size 
and  shape,  graduated  between  100°  and  95°  F.  The  bulb  is  heated  in 
hot  water  in  a  Thermos  flask  until  the  meniscus  rises  into  the  small  top 
of  the  bulb.  It  is  then  dried,  suspended,  and  the  time  of  cooling  from 
100°  to  95°  F.  taken  with  a  stop  watch  in  seconds.  The  number  of 
seconds  divided  into  a  factor  number  (approximate  to  500  and  determined 
for  each  instrument)  gives  the  cooling  power  by  convection  and  radiation 
exerted  on  the  surface  of  the  Lata’  at  approximately  skin  temperature 
in  millicalories  per  square  centimeter  per  second.  The  operation  is  re¬ 
peated  with  a  moist  cotton  muslin  finger  stall  on  the  bulb  and  the  wet 
Lata’  cooling  power  obtained,  the  cooling  power  due  to  evaporation,  radia¬ 
tion  and  convection.  The  difference  between  the  two  gives  the  evaporative 
cooling  power.”  The  instrument  is  very  sensitive  to  even  slight  air  move¬ 
ment  and  offers  a  more  trustworthy  index  of  conditions  favoring  or  not 
favoring  comfort  than  the  wet  bulb  thermometer.  As  pointed  out  by 
Harrington  and  McElroy,  even  “the  physical  condition  of  an  individual, 
his  natural  tendency  to  perspire,  his  clothing  and  his  degree  of  muscular 
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activity  may  be  determining  factors  in  the  estimation  of  values  of  sur¬ 
rounding  air,  as  they  concern  comfort.” 

Orenstein  and  Ireland  present  the  following  table,  based  on  observa¬ 
tions  upon  natives  employed  in  the  Rand  mines: 


Physiological  Effects  of  Wet  and  Dry  Kata  on  Man  Stripped  to  the  Waist 


Cooling  Power 

Effects 

Wet  Kata 

Dry  Kata 

5 

1.5 

Extremely  oppressive,  profuse  perspiration,  rise 
of  body  temperature  and  pulse  rate,  especially 
when  work  is  performed.  Very  small  evapora¬ 
tion  from  the  respiratory  tract. 

10 

3.5 

Distinctly  oppressive,  body  temperature  can  be 
kept  nearly  normal  only  by  profuse  perspiration. 
Skin  flushed  and  wet.  Pulse  rate  high. 

15 

5.5 

Lower  limit  for  comfort. 

20 

8.0 

Quite  comfortable  for  work. 

25 

10.0 

Cool  and  refreshing  for  work,  too  cold  for  resting, 
especially  after  being  heated. 

They  further  estimated  the  relative  efficiency  of  workers  under  varying 
conditions  of  dry  cooling  powers. 

Dry  cooling  power .  1  2  3  4  5  6 

Working  efficiency  (per  cent) .  50  60  70  80  90  100 

Representative  findings  of  the  U.  S.  Bureau  of  Mines  and  the  U.  S. 
Public  Health  Service  in  the  course  of  investigations  in  metal  mines  in 
this  country  are  presented  by  Harrington  and  McElroy  in  the  table  on 
page  713. 

Estimation  of  degrees  of  comfort  have  been  correlated  by  the  same 
authors  with  dry  and  wet  kata  cooling  powers.  They  apply  to  persons 
wearing  moderately  heavy  clothing,  practically  at  rest. 

Generally  speaking,  comfort  demands  that  if  workers  are  but  slightly 
active  the  dry  kata  cooling  power  should  not  fall  below  6,  or  the  wet  kata 
cooling  power  below  18 ;  if  they  are  moderately  exerting  themselves,  the 
dry  kata  power  should  not  fall  below  7,  the  wet  kata  power  below  20. 

In  a  report  of  the  British  Health  of  Munition  Workers  Committee 
are  found  the  following  illustrations  of  favorable  and  unfavorable  working 
conditions,  certain  of  which  could  not  be  determined  from  dry  bulb  or  wet 
bulb  thermometer  readings  alone,  but  which  are  clearly  indicated  by  the 
kata  cooling  process. 
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Representative  Findings  in  U.  S.  Metal  Mines 


Mine 

Place 

Air  Motion  (Feet 
per  Minute) 

Temperature 

Cooling 

Wet  Bulb 
Degrees  F. 

Dry  Bulb 
Degrees  F 

Per  Cent 
Relative 
Humidity 

Dry  Kata 

Wet  Kata 

A 

Underground 

None  to  1270 

67.0 

to 

73.5 

69.5 
to 

81.5 

84 

to 

98 

3.10 

to 

24.4 

6.92 

to 

29.6 

B 

Underground 

None  to  825 

72.0 

to 

82.0 

76.0 

to 

86.0 

74 

to 

96 

3.11 

to 

11.0 

7.62 

to 

19.0 

C 

Underground 

None  to  100 

68.0 

to 

84.0 

73.0 

to 

85.0 

61 

to 

98 

2.34 

to 

6.52 

5.80 

to 

15.7 

D 

Underground 

None  to  185 

67.5 
to  ’ 

91.5 

77.0 

to 

91.5 

62 

to 

100 

0.61 

to 

7.58 

2.42 

to 

18.4 

E 

Underground 

None  to  810 

37.0 

to 

59.0 

39.0 

to 

62.0 

77 

to 

100 

6.44 

to 

26.8 

None 

taken 

F 

In  change- 
house 

None 

57.0 

to 

69.0 

72.0 

to 

82.0 

40 

to 

70 

2.9 

to 

9.2  * 

10.8 

to 

17.1 

Surface  air 

None  to 
slight 

33.0 

to 

64.0 

33.0 

to 

68.0 

52 

to 

100 

6.2 

to 

28.3 

15.4 
to 

42.5 

In  shaft 

None  to 
slight 

52.0 

to 

57.0 

52.0 

to 

57.0 

96 

to 

100 

8.8 

to 

11.1 

16.4 

to 

19.6 

Underground 

None 

appreciable 

52.0 

to 

67.0 

52.0 

to 

67.0 

90 

to 

100 

5.9 

to 

7.5 

11.8 

to 

18.9 

Conditions  with  Dry  and  Wet  Kata  Cooling  Power 


Condition 

Dry  Kata 

Wet  Kata 

Very  uti  com  fort  a  hi  ft . 

Below  2.5 

Below  7 

Slightly  n 11  com  fort, a  hi  ft . 

2.5  to  3.5 

7  to  9 

Barely  u  n  com  fort.a  hi  ft  . 

3.5  to  4.0 

9  to  10 

.Tnst  comforta  hi  ft  . 

4.0  to  5.0 

10  to  12 

Quite  comforta  hi  ft  . 

5.0  to  7.0 

12  to  15 

Very  com  fort, a  hi  ft  . 

7.0  to  10.0 

15  to  20 
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Working  Conditions  Indicated  by  the  Kata  Cooling  Process 


Conditions 

Wet  Bulb 

Dry  Bulb 

Wet  Kata 

Dry  Kata 

Evapora¬ 

tive 

Power 

Bright,  pleasant  day  in  May,  out 
of  doors  . 

60 

68 

27.2 

7.5 

19.7 

fmmrlrv  (o’oofl)  . 

60 

72 

24 

7.3 

16.7 

Machine  shop  (bad)  . 

61 

72 

15 

4.6 

10.4 

Cartridge  annealing  and  cleaning 
(frflrl)  . 

64.5 

80.5 

17.5 

3.0 

14.5 

Cartridge  annealing  and  cleaning 
(  frond  'l  . 

54.5 

60 

24. 

9.0 

15.0 

A  desirable  atmosphere  should  be:  “(a)  cool  rather  than  hot;  (b)  dry 
rather  than  damp ;  (c)  diverse  in  temperature  in  different  parts,  and  at 
different  times,  rather  than  uniform  and  monotonous;  and,  which  is  in¬ 
timately  connected  with  this  diversity;  (d)  moving  rather  than  still. ” 

Cold 

A  relatively  small  number  of  industrial  workers  are,  by  the  nature 
of  their  occupations,  exposed  to  very  low  temperatures.  Outdoor  workers, 
such  as  chauffeurs,  sailors  and  street  cleaners,  may  in  northern  regions 
be  obliged  to  spend  many  hours  daily  in  cold  air.  In  addition  to  these, 
employees  in  cold-storage  plants,  fish  wharves,  slaughterhouses,  ice 
plants  or  storehouses,  ice-cream  factories  and  a  variety  of  other  establish¬ 
ments  are  subjected  over  long  periods  to  cold  and  usually,  also,  to  damp¬ 
ness. 

The  effects  of  cold  are  varied.  Chilling  may  result  in  the  lowering 
of  body  resistance  and  thus  in  increased  susceptibility  to  respiratory  infec¬ 
tions.  The  aggravating  influence  of  cold  damp  air  upon  arthritis  is 
productive  of  joint  pain  in  many  members  of  this  group.  There  are,  how¬ 
ever,  beside  these  contributory  effects,  a  number  of  specific  clinical  condi¬ 
tions  which  are  in  many  cases  directly  attributable  to  cold.  It  has  long 
been  thought  that  nephritis  could  be  induced  by  exposure  to  cold,  and 
chronic  nephritis  is  said  to  be  common  among  workers  in  cold  places. 
Gaisbock  has  produced  glomerulotubular  nephritis  in  rabbits  by  direct 
chilling  of  the  kidneys.  Cicconardi,  using  rabbits,  found  that  exposure  to 
cold,  applied  locally  to  the  kidneys  or  by  immersion,  produced  a  transient 
nephritis,  with  degenerative  changes  in  the  tubules,  albuminuria  and 
casts.  Widal  and  his  associates  were  of  the  opinion  that  the  condition 
produced  in  dogs  by  immersion  in  cold  water  was  identical  with  that 
produced  by  the  intravenous  injection  of  foreign  protein  and  with  anaphy¬ 
lactic  shock. 


heat,  humidity  and  cold 
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Paroxysmal  hemoglobinuria  in  clinical  experience  is  frequently  related 
definitely  to  exposure  to  cold,  and  may  be  produced  experimentally.  Little 
is  known,  however,  of  the  nature  of  the  processes  which  are  involved  in 
this  disease.  The  treatment  of  hemoglobinuria  and  of  nephritis  is  con¬ 
sidered  elsewhere  in  this  work. 

Localized  neuritis  not  infrequently  results  as  an  effect  of  cold.  A 
common  example  is  found  in  the  neuritis  involving  the  seventh  cranial 
nerve  (Bell’s  palsy). 

A  study  of  the  “white  fingers”  of  stonecutters  using  pneumatic  tools, 
made  in  1917  and  1918  by  Alice  Hamilton,  Edsall  and  others,  led  to  the 
conclusion  that  the  spastic  anemia  associated  with  loss  of  sensation  in 
the  hands,  while  due  to  the  use  of  the  rapidly  vibrating  tools,  was  elicited 
by  exposure  to  cold. 

Many  of  the  effects  of  cold  are  especially  manifested  when  there  is 
alternation  of  exposure  to  cold  and  heat,  a  circumstance  often  encountered 
in  such  establishments  as  storage  warehouses  where  workers  go  from  the 
cold  interior  to  heated  outdoor  air,  passing  out  and  in  repeatedly. 

Vasoconstriction  is  produced  in  exposed  parts  of  the  body  by  chilling, 
and,  when  cold  is  succeeded  by  warmth,  dilation  results  with  possibly 
congestion,  edema,  redness,  sensory  changes  and  some  degree  of  vasomotor 
paralysis.  Severe  chilling  may  lead  to  occlusion  of  small  blood-vessels, 
with  ensuing  tissue  destruction. 

Chilblains  are  common  effects  of  cold,  characterized  by  vasoconstric¬ 
tion,  paresthesia  and  usually  persistent  sensitiveness  to  cold.  With  frost¬ 
bite  there  is  edema,  vesiculation,  desquamation  and  possibly  deep 
ulceration. 

“Trench  foot”  is  a  disease  essentially  of  the  same  origin,  resulting 
from  severe  vasomotor  disturbance.  It  is  fostered  by  constriction  of  the 
muscles  of  the  leg  and  foot  and  by  perspiration. 

The  scleroderma  of  stonemasons,  described  by  Bramwell,  is  appar¬ 
ently  somewhat  analogous  in  its  origin  to  the  spastic  anemia  of  stone¬ 
cutters  hitherto  described. 

Prophylaxis  and  Treatment. — The  use  of  adequate  clothing  is  of  first 
importance  in  the  prevention  of  the  effects  of  exposure  to  cold.  When 
possible,  moisture  in  cold  air  should  be  eliminated  or  reduced,  and  strong 
air  currents  avoided. 

The  essential  principle  in  the  treatment  of  superficial  manifestations 
of  the  effects  of  cold  is  the  avoidance  of  the  use  of  any  measure  which 
induces  an  abrupt  reaction  in  affected  parts.  Frost-bitten  members  should 
be  rubbed  with  ice  or  snow  or  in  cold  water,  not  only  as  a  first  treatment 
but  on  succeeding  days.  Surgery  is  indicated  when  gangrene  develops, 
but  only  after  a  line  of  demarcation  is  established. 
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LIGHT 

Light  is  believed  to  be  a  wave  form  of  energy  related  to  Roentgen 
rays  and  to  the  hertzian  waves  utilized  in  wireless  telephony  and  telegra¬ 
phy.  These  waves  are  supposed  to  consist  of  Vibrations  of  the  ether” 
propagated  through  space  at  a  rate  of  186,000  miles  a  second  (3  X  10  10 
cm.  a  second).  Some  writers  assume  the  vibrations  to  be  of  the  nature 
of  rhythmical  alternations  in  electromagnetic  intensity.  For  the  present 
purpose  the  wave  hypothesis  is  adequate,  as  it  is  the  relation  of  the  waves 
that  is  to  be  discussed.  Wireless  waves  are  of  great  size  and  vary  from 
many  hundred  meters  to  fractions  of  a  meter  in  length ;  in  the  case  of 
shorter  waves,  the  frequency  of  vibration  is  increased  in  order  to  maintain 
the  speed  of  travel.  At  a  wave  length  of  0.00076  mm.  expressed  as 
760 fjL/j,  or  0.76  /z,4  where  the  rate  of  vibration  is  about  400,000,000,000 
times  a  second,  this  energy  is  perceived  by  the  eye  as  light  of  a  dark  red 
color.  With  increasing  rapidity  of  oscillation  and  a  shorter  distance  be¬ 
tween  the  crests  of  the  waves,  the  eye  experiences  successively  the  sensa¬ 
tion  of  the  various  colors  of  the  spectrum;  through  red,  yellow,  green, 
blue,  and  violet  until,  with  a  vibration  rate  of  800,000,000,000  times  a 
second  and  a  wave  length  of  about  300  jjl/jl  ,  the  end  of  the  visible  spectrum 
is  reached. 

It  is  possible  to  study  and  make  use  of  waves  of  length  other  than  those 
ordinarily  visible.  Those  greater  than  760  are  known  as  infra-red 
or  heat  rays;  they  are  given  off  by  objects  heated  to  a  dull  redness  or  even 
below  the  point  of  glowing,  and  are  felt  as  heat.  On  the  other  hand, 
waves,  which  lie  in  the  spectrum  beyond  the  violet  and  are  shorter  than  the 
visible  rays,  are  called  ultraviolet.  Sometimes  they  are  called  chemical 
rays;  their  action  is  bactericidal  and  produces  changes  in  the  silver  salts 
used  in  photography.  For  this  reason  they  are  known  as  actinic  rays. 
The  concept  light  covers  a  great  range  of  values,  which  are  roughly  divisi¬ 
ble  into  three  main  groups,  each  quite  specific  in  properties  and  effects. 
The  following  table  illustrates  the  approximate  relationship : 


100  jjp,  400  (iji  700  \i\i  2300  [jqi 


Ultraviolet 

Actinic 

-t-= 

© 

[o 

© 

rt 

© 

© 

pH 

£ 

'll 

© 

a 

a 

Ph 

T3 

© 

Infra-red 

Heat 

Hertzian 

Waves 

> 

s 

o 

pH 

O 

ft 

Invisible  Visible  Invisible 


4  For  very  small  measurements  the  micron  (jz  =  0.001  mm.)  and  the  millimicron 
(^  =  0.001  n  =  0.000001  mm.)  are  used.  Light  is  technically  measured  in  Ang¬ 
strom  units.  One  Angstrom  =  1  X  10-8  cm. 
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There  is  no  known  pure  light  of  a  single  wave-length.  Light  from  any 
source  when  passed  through  a  prism,  which  refracts  differently  the  waves 
of  different  lengths,  can  he  broken  down  into  its  spectrum  and  analyzed. 
The  effect  on  the  eye  is  composite.  Visible  light  is  called  yellow,  red,  or 
blue,  according  to  the  predominating  intensity  of  the  various  parts  of 
the  spectrum.  Similarly  pathological  effects  depend  upon  the  intensities 
of  the  various  parts  of  the  spectrum,  visible,  infra-red,  or  ultraviolet. 
Much  work  in  analyzing  different  sources  of  light  has  been  done  especially 
in  the  field  of  illumination.  The  analyses  of  light  from  some  ordinary 
sources  follows: 

Sunlight. — Continuous  spectrum  except  for  Fraunhofer  lines  to  291  \i\x.  This 
lower  limit  is  determined  by  atmospheric  absorption  and  is  identical  in  all 
parts  of  the  world. 

Quartz ;  Mercury  Lamp. — Discontinuous  Spectrum  with  a  number  of  bright 
lines  from  230  pp  to  579  pp.  There  are  some  weak  lines  between  185 
and  230  pp.  Lines  below  185  up  are  absorbed  by  Quartz. 

Electric  S partes. — Discontinuous,  covers  the  general  field  of  mercury  lamp. 
Carbon  Arc. — Band  spectrum  rich  in  near  ultraviolet,  weak  below  300.  No 
waves  below  240  pp. 

Iron  Arc. — Line  spectrum  almost  continuous  as  far  as  230  pp. 

Electric  Light  ( Osmium  Tantalum). — Spectrum  from  300  pp  to  630  pp. 
Incandescent  Gas. — 320  pp  to  600  up. 

Petroleum ,  Kerosene. — 350  pp  to  600  pp. 

The  most  common  exposure  to  light  is  the  universal  exposure  to  sun¬ 
light,  of  which  more  will  be  said  later.  Another  almost  universal  exposure 
is  to  light  from  artificial  illuminating  sources;  but  this  light — with  the 
exception  of  the  arc  light,  or  the  quartz  lamp  in  its  scientific  and  thera¬ 
peutic  uses — in  so  far  as  it  properly  illuminates  can  hardly  be  considered 
pathogenetic.  All  such  sources  are  of  relatively  low  brilliance  or  are 
rendered  innocuous  through  distance,  glass,  or  some  other  factor.  There 
are,  however,  a  number  of  occupational  exposures  ,  to  light  of  great  in¬ 
tensity,  such  as  the  exposures  of  iron  workers,  fumacemen  and  foundry- 
men,  and  glass  workers  to  the  light  of  molten  masses ;  exposure  to  acety¬ 
lene  and  oxyhydrogen  welding;  and  finally  exposure  to  the  electric  arc, 
either  in  the  process  of  welding  or  in  the  form  of  sudden  flashes  caused  by 
short  circuits  or  blown  fuses.  Tim  temperatures  attained  in  many  in¬ 
dustrial  processes  have  been  studied,  and  in  some,  for  example,  glass 
furnaces,  the  light  has  been  analyzed.  On  the  other  hand,  where  the 
exact  spectra  are  not  known,  assumption  is  made  according  to  a  general 
law  that  the  higher  the  temperature  and  the  more  nearly  white-hot  the 
process,  the  greater  the  prevalence  of  short  ultraviolet  or  chemical  rays.5 

5 Glass  furnace;  T,  2300°  F. ;  spectrum,  340  jnu,  to  780  pp  infra-red  strong.  Electric 
arc;  T,  6000°  F. ;  230  pp  to  600  pp  ultraviolet  strong. 
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The  rays  of  wave-length  longer  than  760  pn  have  a  distinct  pathologi¬ 
cal  effect  as  given  off  by  red-hot  metals  in  great  abundance.  They  pene¬ 
trate  the  body  and  act  upon  the  skin  as  heat,  producing  a  redness  and  a 
sensation  of  warmth  which  yield  quickly  to  cooling  by  air.  Local  metabolic 
processes  are  increased  according  to  the  thermal  coefficient  of  chemical 
reactions ;  but,  unless  the  skin  is  cooked  or  blistered  by  excessive  heat,  the 
changes  are  transitory  and  no  pigmentation  results.  On  the  eyes  the  effect 
is  not  noticed,  unless  the  heat  is  so  intense  that  it  is  not  relieved  by  lacri- 
mation  or  winking,  in  which  event  burns  of  the  conjunctiva  and  cornea 
will  result.  An  after  effect  of  a  different  sort  is  the  formation  of  cataracts 
after  long  exposure. 


Glass  Workers’  Cataract 

Cataract  as  a  disease  of  glass  workers  seems  to  have  been  mentioned 
first  by  Beer  in  1817.  Statistical  studies  were  made  in  Germany  by  Mayr- 
hoefer  in  1886  and  Roehlinger  in  1888,  and  in  England  by  Robinson  in 
1903.  All  of  these  reported  an  incidence  of  cataract  among  the  bottle 
finishers  of  certain  districts,  far  beyond  that  of  other  industrial  groups. 
This  was  disputed  and  led  to  an  extensive  study  by  Legge  for  the  British 
Home  Office  which  confirmed  the  reports  of  Robinson  and  others.  The 
cataract  affects  the  finishers  especially,  but  also  older  men  and  those  who 
have  worked  many  years. 

The  cataract  has  certain  characteristics  in  structure  and  development. 
It  begins  at  the  posterior  cortical  layer  of  the  lens,  usually  at  the  pole, 
and  in  its  growth  follows  the  capsule.  It  is  often  disc  or  saucer-shaped, 
although  sometimes  it  spreads  irregularly.  The  other  media  of  the  eye 
and  the  retina  are  not  affected,  and  after  extraction  of  the  cataract  many 
men  return  to  work — some  of  them  even  as  finishers.  It  is  generally 
agreed  that  the  lesion  is  caused  by  looking  into  the  glare  of  the  furnace 
from  which  the  molten  glass  is  drawn.  Robinson,  suggested  that  the  eyes 
could  be  protected  by  glasses  or  by  screening  the  furnace.  He  con¬ 
sidered  that  the  central  character  of  the  lesion  was  due  to  contraction 
of  the  pupil  and  concentration  of  light  and  heat  rays  on  the  posterior 
surface  of  the  lens. 

Experiments  were  made  to  determine  the  cause  of  the  disease.  The 
eyes  of  animals  were  exposed  to  long-continued  action  of  light,  especially 
light  rich  in  ultraviolet  rays,  but  no*  definite  clouding  of  the  lens  could 
be  obtained.  A  full  report  of  these  experiments  and  a  discussion  of  the 
literature  were  made  in  1913  by  Hess  and  by  Parsons  at  the  Seventeenth 
International  Congress  of  Medicine  (Ophthalmological  Section)  in  Lon¬ 
don.  The  most  recent  summary  of  this  work  and  the  most  authoritative 
present-day  opinion  is  probably  embodied  in  the  Report  of  the  British 
Cataract  Committee.  They  believe  that,  although  some  changes  can  be 
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produced  in  the  lens  by  ultraviolet  rays  (chiefly  in  the  region  between 
320  and  400  pp ,  tike  shorter  waves  being  absorbed  by  the  conjunctiva 
and  cornea),  nevertheless  the  causative  agent  is  heat  energy;  and,  as 
protection  against  this,  they  recommend  the  use  of  Crookes’  glass.  More 
recently  a  similar  condition  has  been  shown  to  exist  in  chain  makers, 
puddlers,  and  tin-plate  millmen  in  Great  Britain. 

Prophylaxis  and  Treatment. — Treatment  of  the  condition  once  de¬ 
veloped  is  only  through  extraction  of  the  opaque  lens,  after  which  the 
eye  fitted  with  spectacles  functions  well.  Yet  the  disease  is  quite  pre¬ 
ventable  by  goggles  of  proper  glass  which  permit  the  passage  of  light 
adequate  to  detailed  vision  but  exclude  the  heat-producing  infra-red  rays. 
It  should  be  added  that,  on  account  of  the  fogging  of  the  goggles  from 
condensation,  it  is  also  necessary  to  furnish  workmen  with  one  of  the 
various  “antifog”  compounds  or  soaps. 

The  preparation  of  protective  glasses  was  undertaken  by  Sir  William 
Crookes,  who  determined  the  temperature,  that  character  and  intensity  of 
the  light  given  off  from  the  furnaces.  The  temperatures  ranged  from 
2,000°  to  2,300°  F.  and  the  spectra  varied  with  the  minerals  used.  The 
general  quality  of  the  spectra  he  found  to  be  as  follows: 

Exposure  of  Photograph  Plate 

Character  of  Spectrum 

20  minutes . 542  to  690  pp 

60  minutes . 364  to  760  pp 

180  minutes . .334  to  780  pp 

This  showed  that  the  ultraviolet  rays  were  of  feeble  intensity  and  required 
long  exposure  while  the  heat  rays  were  very  powerful.  By  addition  of 
various  metallic  oxids  to  glass  and  study  of  the  transmitted  light,  he  was 
able  to  make  various  kinds  of  glass  which  he  considered  satisfactory.  An 
example  is  the  Crookes’  glass  with  the  following  formula : 

Fused  soda  flux . 96.8  per  cent 

Ferrosoferric  oxid .  2.85  per  cent 

Carbon  .  0.35  per  cent 

This  is  a  pale  blue  glass  which  cuts  off  96  per  cent  of  heat  waves  while 
transmitting  40  per  cent  of  the  light.  There  are  numerous  others,  Crookes’ 
sage-green,  Ferrous  Ho.  30,  besides  many  proprietary  kinds  of  glass  made 
in  Germany  and  this  country.  The  U.  S.  Bureau  of  Standards  has  re¬ 
cently  tested  a  number  of  them  for  permeability  to  visible  rays  and  to 
various  parts,  of  the  invisible  spectrum,  and  tabulated  their  findings  in  a 
report  from  which  the  following  diagram  is  taken : 
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In  addition  to  these  glasses,  screening  and  modern  methods  of  machine 
glass  blowing  will  contribute  to  the  eradication  of  the  disease  by  increas¬ 
ing  the  distance  between  the  worker  and  the  molten  mass. 


100  ZQOO  3000  4000  5000/ijx 

Fig.  1.— Percentage  Transmission  of  Various  Glasses  for  Infra-red  Radiation. 
(After  Coblentz  and  Emerson.)  A.  Crookes’  light  neutral  (t==  1.96  mm).  C  Crookes’ 
ferrous  No.  30  sage  green  (t  =  1.98  mm).  D.  Schlotts’  black  glass  (t  =3.6  mm). 

.  \\hite  crown  glass  (t  =  2.18  mm).  F.  American  Optical  Co.  Lab.  No.  59  (t  =  1.93 
mm) . 

Electric  Ophthalmia 

The  acetylene  and  oxyhydrogen  blowpipe  are  also  sources  of  heat  and 
light  energy ,  but  these  have  so  far  not  been  incriminated  in  causing  patho¬ 
logical  conditions  other  than  mild  conjunctivitis.  This  is  possibly  because 
the  heat  exposure  is  relatively  short,  or  on  account  of  the  slight  intensity 
of  the  pathogenetic  parts  of  the  spectrum— although  there  are  some  feeble 
ultraviolet  rays  given  off.  But  in  electric  welding,  in  addition  to  an 
intense  glare,  there  is  strong  exposure  to  the  invisible  rays  at  the  violet 
end  of  the  scale.  The  temperature  of  the  electric  arc  used  in  welding  is 
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over  6,000°  F.  and  at  this  temperature  the  metal  gives  off  a  great  number 
of  short-length  radiations. 

Even  a  brief  exposure  to  this  light  produces  in  the  eyes  a  condition 
known  as  electric  ophthalmia.  This  was  known  as  early  as  the  middle 
of  the  nineteenth  century  to  persons  working  with  the  ordinary  electric 
arc  at  close  range.  At  present  it  is  not  uncommon  in  those  exposed  to 
short-circuit  flashes,  such  as  motormen,  electric  power-house  hands  and 
linemen.  It  is  in  all  probability  the  same  condition  that  produces  the 
ophthalmia  of  moving-picture  actors  who  work  in  the  glare  of  a  strong 
arc  light,  and  who,  in  order  to  “register”  their  ocular  expression,  must 
expose  their  eyes  to  the  full  effect  of  the  ultraviolet  rays. 

The  symptoms  of  electric  ophthalmia  are  delayed.  A  half  hour  or 
more  following  exposure  there  develops  a  scratchy  feeling  of  the  conjunc¬ 
tive;  later  redness,  swelling,  and,  in  severe  cases,  intense  pain.  Photo¬ 
phobia.  is  constantly  present  and  persists ;  contraction  of  the  color  field 
and  temporary  blindness  have  been  reported. 

Treatment. — In  general  under  appropriate  treatment  the  inflamma¬ 
tion  subsides,  although  ulceration  and  sloughing  of  conjunctiva  and  cornea 
may  occur.  The  treatment  is  that  of  other  forms  of  severe  conjunctivitis. 

Ultraviolet  Pays 

The  effect  of  the  ultraviolet  rays  on  the  eye  has  been  studied  on  ani¬ 
mals  and  by  self-experimentation.  It  has  been  found  that  the  media 
of  the  eye  do  not  readily  permit  of  penetration  by  these  rays.  In  general 
the  energy  of  the  short  wave-lengths  is  transformed  in  the  cornea  and 
conjunctiva  and  sets  up  a  local  irritation;  although  wave-lengths  in  the 
zone  of  320  to  400  ^u/z  can  reach  the  lens  and  in  animals  cause  fluorescence. 
Ho  retinal  changes  have  been  produced.  Erythropia  (red  vision),  color 
changes  in  the  central  field  of  vision,  and  temporary  blind  spots  have 
been  described  by  human  subjects. 

The  action  of  the  electric  arc  on  the  skin  is  similarly  definite.  Al¬ 
though  there  is  no  sensation  of  heat  at  time  of  exposure,  in  from  one- 
half  to  two  hours  afterwards  erythema  develops.  Ho  protection  is  afforded 
by  ordinary  or  even  heavy  clothing.  The  resultant  erythema  may  be  severe 
and  lead  to  vesiculation  and  ulceration ;  usually  it  fades  slowly  and  leaves 
the  skin  tanned  as  after  sunburn. 

The  analogy  to  sunburn  is  readily  understood,  since  only  the  ultra¬ 
violet  rays  in  sunlight  are  effective  in  producing  sunburn.  Sunlight 
analyzed  in  various  parts  of  the  world  presents  a  constant  spectrum  and 
has  no  rays  below  a  wave-length  of  291  /x/x.  However,  at  different  sea¬ 
sons  of  the  year  the  intensity  of  the  several  parts  of  the  spectrum  (and 
especially  the  ultraviolet)  varies  greatly.  This  variation  has  been  studied 
by  Huldschinsky,  Hess,  Howland  and  others  in  their  investigations  of  the 
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curative  value  of  sunlight  in  rickets.  More  interesting  is  the  work  of 
Dorno  who  has  recorded  his  own  observations  and  measurements  at  Davos, 
Switzerland. 

The  following  charts  modeled  on  his  work  show  the  seasonal 
variation  in  intensity  of  ultraviolet  rays  as  compared  with  the  total 
intensity  of  the  sun’s  light  and  heat  throughout  the  year. 


Fig.  2. — Variation  in  Intensity  of  Solar  Heat  (Dotted  Line)  and  Intensity  of 
Ultraviolet  Radiation  (Solid  Line)  Throughout  the  Day  in  Different  Months 
-in  Terms  of  Arbitrary  Units.  (After  Clark.) 

In  addition  to  erythema,  sunlight,  like  the  electric  arc,  produces  con¬ 
junctivitis  and  photophobia.  Direct  sunlight,  or  glare  reflected  from 
brilliant  surfaces  of  water  or  snow,  causes  the  “snow  blindness”  from 
which  arctic  explorers  and  mountain  climbers  suffer.  Ordinarily  the 
strong  light  from  the  illuminated  surface  dazzles  and  prevents  long  ex¬ 
posure  of  the  eyes ;  but  when  the  light  is  not  brilliant,  as  in  mist  or  fog, 
and  the  traveler  feels  the  protection  of  his  tinted  glasses  is  no  longer 
needed — under  these  circumstances  snow  blindness  is  apt  to  occur.  The 
Eskimos  protect  themselves  by  a  kind  of  bone  goggle  with  transverse  or 
cruciform  slits.  The  opaque  material  cuts  down  the  glare ;  but  although 
diminishing  the  intensity  of  the  harmful  rays  it  does  not  really  exclude 
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them.  The  only  real  protection  is  by  glass  suitable  to  the  conditions  of 
exposure. 

Hie  ultraviolet  effects  on  eyes  and  skin  are  produced  by  short  wave 
rays  from  all  sources,  among  which  are  the  various  arcs  such  as  iron  and 


Fig.  3. — Heat  (H),  Brightness  (B),  and  Ultraviolet  (U.  V.)  Intensities  at  Noon 
Throughout  the  Year  at  Davos,  Switzerland.  (After  Clark.) 

carbon,  and  the  quartz  mercury  vapor  lamp.  In  this  latter  the  quartz 
permits  the  passage  of  waves  as  short  as  185  pp.6 

Another  difference  between  the  arc  and  the  quartz  lamp  utilized  in 
light  treatments  is  that  the  amount  of  heat  given  off  by  the  latter  is 
slight.  The  temperature  of  the  surrounding  air  rises  only  a  few  de¬ 
grees.  In  addition  there  is  a  strong  smell  of  ozone.  The  ultraviolet  rays 

0The  ordinary  mercury  vapor  lamp,  as  used  in  illuminating  and  photography,  is 
enclosed  in  glass  which  effectively  retains  most  of  the  rays  of  short  wave-length. 
Below  is  given  a  table  of  permeability  of  various  translucent  media  to  ultraviolet  rays. 


Shortest 

wave-length 

Medium  not  absorbed 

Fluorite  (2  mm.)  .  125  jap,. 

Crystalline  quartz  .  150  “ 

Rock  salt  .  177  “ 

Fused  silica  .  180  “ 

Uviol  glass  .  280  “ 

Soda  glass  (2  mm.)  .  330  “ 

Water  .  190  “ 

Air  .  280  « 
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do  not  penetrate  the  skin  deeply,  though  they  may  do  so  if  the  tissues  are 
made  bloodless  by  pressure.  Usually  their  energy  is  expended  on  changes 
in  the  surface  cells  and  on  the  blood.  The  blood  becomes  photo-active 
and  remains  so  for  some  time.  Body  metabolism  and  carbon  dioxid  out¬ 
put  are  increased,  and  changes  in  the  total  and  differential  leukocyte 
count  occur — even  when  the  light  action  is  localized  to  one  extremity. 
The  pigmentation  of  the  exposed  skin  is  a  protective  measure,  as  pig¬ 
mented  skin  is  less  pervious  to  ultraviolet  rays.  Some  writers  consider 
that  only  in  albinos  and  those  deficient  in  pigment  is  phototherapy  with 
ultraviolet  rays  thoroughly  effective. 

Prophylaxis  of  Exposure  to  Ultraviolet  Rays. — Industrial  protection 
from  these  very  active  rays  includes  protection  of  both  eyes  and  skin. 
To  secure  proper  eye  protection,  work  has  been  undertaken  by  Sir  William 
Crookes  and  the  German  glass  chemists.  The  technical  paper  No.  119 
of  the  U.  S.  Bureau  of  Standards  gives  examples  of  such  experiments 
carried  on  with  different  types  of  European  and  American  glass  to  ob¬ 
tain  maximum  visibility  with  exclusion  of  violet  rays.  A  condensed  table 
from  this  paper  is  given : 


Percentage  Transmission  of  Wave-lengths  in  Millimicrons 


Glass 

Ultraviolet  Spectrum 

Visible  Spectrum 

300 

340 

360 

380 

400 

420 

460 

480 

520 

540 

590 

640 

680 

720 

Crookes  A  . .  . . 

0 

0 

10 

70 

82 

85 

86 

87 

87 

89 

70 

92 

91 

Am.  Opt.  Co. 
91B  . 

0 

0 

10 

68 

80 

83 

84 

86 

87 

89 

66 

92 

91 

Am.  Opt.  Co.  57 

0 

0 

30 

46 

75 

84 

89 

90 

92 

92 

91 

90 

90 

Am.  Opt.  Co.  58 

0 

0 

0 

20 

50 

71 

73 

75 

80 

82 

84 

84 

85 

Noviol  O  . 

0 

0 

0 

10 

47 

64 

80 

83 

87 

88 

89 

89 

91 

No  viol  A  . 

0 

0 

0 

0 

0 

10 

74 

80 

87 

88 

87 

88 

88 

To  protect  the  skin  of  travelers  and  others  in  high  altitudes,  various 
cosmetic  preparations  have  been  devised.  Formerly  burnt  cork  or  soot 
was  smeared  on  the  skin.  In  industrial  exposures,  especially  to  the  electric 
arc  used  in  welding,  more  effective  protection  is  required  on  account  of 
the  intensity  of  emitted  rays  and  the  nearness  of  the  source — the  effects 
of  the  rays  decreasing  proportional  to  the  square  of  the  distance.  For  skin 
protection  there  is  a  heavy  mask  with  chest  piece  and  gauntlets  of  leaded 
materials. 

In  general  the  eye-piece  of  the  mask  consists  of  several  layers  of  glass, 
not  only  to  prevent  breakage  but  to  cut  off  glare  and  heat.  A  common 
form  consists  of  a  red  layer  of  glass  between  two  blue  layers ;  black,  green, 
or  yellowish  green  are  also  recommended. 

Treatment. — The  eye  condition  is  extremely  painful.  Treatment  is 
the  ordinary  treatment  of  conjunctivitis:  bland  washes,  boric  acid,  or  oil 
in  the  eye,  and  cool  compresses.  Instillation  of  cocain  or  atropin  is  often 
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necessary  for  the  severe  pain.  For  the  skin  burn  calamine  lotion  is.  most 
useful. 

The  lesions  produced  in  the  eyes  by  pure  ultraviolet  rays  have  been 
studied  by  the  use  of  a  special  ray  filter.  This  filter  was  employed  dur¬ 
ing  the  war  for  a  process  of  signaling  between  ships,  where  only  the 
invisible  ultraviolet  rays  from  a  powerful  searchlight  were  transmitted 
and  received  on  a  fluorescent  screen.  Attempts  have  also  been  made  to 
study  the  pathology  from  exposure  to  purely  luminous  sources — the  violet 
rays^  being  removed  by  color  filter,  and  the  heat  rays  by  passage  through 
liquids.  This  work  has  led  to  no  definite  results ;  and  at  present  it  is  not 
known  what  structural  damage  may  he  caused  by  excessive  light  in  the 
visible  wave-lengths. 

Eclipse  Blindness 

There  is  a  form  of  ocular  pathology  called  “eclipse  blindness”  which 
may  be  due  to  exposure  to  intense  visible  light.  It  results  from  looking 
at  the  sun  with  the  naked  eye,  or  through  improperly  smoked  glasses, 
especially  during  an  eclipse.  The  role  of  heat  rays,  and  even  of  refractive 
errors,  is  still  in  question — although  the  condition  has  been  known  since 
Saint  Yves  in  1722  and  much  studied  since. 

The  story  and  ophthalmoscopic  picture  are  characteristic.  After 
watching  an  eclipse  (sometimes  a  sunset)  with  the  naked  eye  or  through 
a  smoked  glass,  the  patient  notices  that  he  can  no  longer  see  clearly. 
There  is  no  pain,  possibly  photophobia,  hut  he  is  particularly  annoyed 
by  a  large  diffuse  floating  cloud  between  himself  and  what  he  wishes  to 
see.  Later  this  cloud  contracts  and  assumes  a  rotatory  or  vibratory  motion. 
It  may  last  for  some  months,  and  affects  especially  the  near  vision. 
Ophthalmoscopic  examination  shows  changes  in  the  color  of  the  fovea, 
irregular  pigmentation  of  the  macula  with  punctate  gray  spots.  There 
seems  to  he  no  close  relation  between  the  extent  of  the  eye-ground  changes 
and  the  defect  of  vision.  In  the  majority  of  cases  sight  is  slowly  re¬ 
covered,  or  at  least  the  ocular  defect  is  effectively  compensated. 

Under  industrial  conditions  the  same  functional  disturbance,  although 
to  a  lesser  degree,  can  he  produced  in  those  who  are  constantly  looking 
into  furnaces,  or  even  into  illuminating  sources  of  great  brilliance.  Work¬ 
ers  thus  exposed  should  be  adequately  protected,  since  the  defect  of  vision 
although  not  permanent  is  disabling,  and  may  cause  accidents  as  well  as 
impair  the  quality  of  work  produced. 

Ocular  Fatigue 

In  considering  the  visible  rays  apart  from  the  others,  it  must  be  re¬ 
membered  that  these  are  the  only  rays  which  fully  reach  the  rods  and 
cones  of  the  retina.  Heat  rays  are  subject  to  the  laws  of  absorption  and 
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refraction  and  only  a  few  pass  beyond  the  lens;  the  ultraviolet,  even  in 
the  zone  of  320  to  400  MU,  penetrate  no  further.  The  effect  of  visible 
rays  is  Supposed  to  be  a  photochemical  decomposition  of  the  visual  purple 
of  the  retina  resulting  in  the  sensation  of  light.  When  the  eye  is  exposed 
to  intense  light,  it  is  thought  that  the  purple  may  be  decomposed  more 
rapidly  than  it  is  reformed;  and  that  this  exhaustion  prevents  the  re¬ 
ception  of  certain  color  stimuli  or  even  of  light.  The  studies  of  Hecht 
on  the  decomposition  rate  of  retinal  purple  by  light  of  various  wave¬ 
lengths  and  intensities  offer  some  support  for  these  assumptions.  But 
whatever  the  theoretical  aspects  of  the  question,  subjective  symptoms  of 
ocular  fatigue  and  even  serious  damage,  from  the  rapid  reception  by  the 
retina  of  stimuli  of  intense  brilliance,  are  a  grave  and  very  real  industrial 
problem. 

Although  little  is  known  about  the  adaptive  processes  of  the  retina, 
adaptation  by  the  voluntary  and  involuntary  musculature  of  the  eye  has 
been  more  thoroughly  studied.  It  is  possible  to  understand  how  ocular 
fatigue  may  arise  from  undue  strain  or  conflict  in  these  mechanisms. 
The  majority  of  eye-strain  is  due  rather  to  ill-placed  or  insufficient 
illumination  rather  than  excessive  lighting;  but  there  is  a  well-recognized 
fatigue  from  glare,  or  from  exposure  of  the  eye  to  what  illuminating  engi¬ 
neers  call  sources  of  high  intrinsic  brilliancy.  Such  a  source  may  be 
a  naked  flame,  an  arc,  the  filament  of  an  electric  bulb,  or  the  sun;  or  it 
may  be  the  reflection  of  such  source  from  a  shining  or  polished  surface, 
part  of  a  machine,  a  book  page,  or  a  mirror.  In  other  cases  where  the 
emitted  light  does  not  in  itself  seem  excessive,  fatigue  occurs  in  an  eye 
adapted  to  a  condition  of  lower  illumination.  No  adequate  definition 
has  been  made  of  what  constitutes  glare  and  at  present  there  is  no  clinical 
differentiation  between  the  various  forms  of  ocular  fatigue — except  that 
in  cases  of  intense  light  exposure  there  may  be  retinal  changes,  color 
scotomata,  and  even  blind  spots  as  previously  mentioned. 

In  the  fatigued  eye  there  is  hyperemia,  even  inflammation  of  the  con¬ 
junctiva.  The  eyes  feel  hot,  dry,  and  itchy ;  there  is  increased  frequency 
of  winking,  and  a  desire  to  rub  the  eyes,  which  temporarily  relieves.. 
Attempts  have  been  made  to  count  the  rate  of  winking  as  an  index  ef 
fatigue.  Fatigue  of  the  muscular  adjustment  expresses  itself  by  blurring 
of  vision,  difficulty  in  keeping  the  eves  open  and  sensitiveness  to  light. 
The  more  remote  symptoms  are  pain  in  the  eyes,  the  orbit,  or  headache. 
The  eyes  have  been  called  the  most  “psychic”  of  organs  and  eye-strain 
has  been  the  cause  of  functional  disorders  in  many  parts  of  the  body,  such 
as  neuralgia,  lassitude,  nausea  and  indigestion. 

Prophylaxis. — The  causes  of  eye  fatigue  from  faulty  illumination 
are  dim  light,  shadows  on  the  working  surface,  lack  of  necessary  contrast, 
flickering  or  unsteady  sources  of  light.  Although  the  mechanism  of  the 
production  of  fatigue  is  still  theoretical,  there  are  certain  simple  facts. 
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If  the  light  is  dim,  the  pupil  will  dilate ;  jet  if  the  attention  is  fixed 
at  the  same  time,  the  pupil  attempts  to  contract  to  shut  out  disturbing 
peripheral  rays.  Shadows  that  fall  across  the  work  interfere  with  the 
adaptation  of  the  eye ;  if  adapted  to  high  light,  shadow  vision  will  be 
dim;  if  adapted  for  shadow,  the  high  light  will  be  excessive.  On  the 
other  hand,  in  certain  types  of  work,  shadows  may  be  needed  for  con¬ 
trast.  Flickering  or  moving  light  is  the  cause  of  similar  conflict,  since 
there  will  be  fixation  of  attention  with  a  constant  attempt  to  change  the 
mechanism  of  adaptation.  It  is  such  conflicts  that  result  in  strain ;  and, 
where  the  adaptive  mechanism  is  already  burdened  by  refractive  errors, 
the  strain  is  twofold. 

Miners7  Nystagmus 

There  is  a  special  form  of  industrial  eye  fatigue  due  to  poor  illumina¬ 
tion  of  great  economic  importance  in  European  countries.  This  is  miners' 
nystagmus.  It  is  found  in  underground  miners,  and  is  characterized  by 
rapid  symmetrical  circular  or  horizontal  oscillations  of  the  eyeballs  at  a 
rate  of  from  100  to  300  times  a  minute.  Oscillations  are  more  marked 
on  looking  upward ;  they  are  synchronous,  persistent,  and  aggravated  by 
darkness.  There  are  also  photophobia,  lid-spasm,  failure  of  visual  fixa¬ 
tion,  head  tremors,  and  often  marked  psychoneurotic  symptoms.  In  mild 
cases  the  subjects  are  unaware  of  the  oscillations,  but  in  severe  cases 
the  victims  are  practically  helpless  and  are  led  about  by  their  wives  or 
children.  The  miner  becomes  aware  first  of  inability  to  see  clearly,  then 
to  direct  his  pick  accurately  or  to  find  his  belongings.  Lights  and  ob¬ 
jects  begin  to  dance  about  him,  and  he  is  at  last  obliged  to  abandon  his 
work.  Usually  after  a  certain  length  of  time  aboveground  the  symptoms 
disappear,  and  the  man  is  able  to  return  to  underground  work.  If  this 
is  under  the  same  conditions  relapse  is  prompt  to  follow. 

The  disease  was  first  described  by  Deconde  in  1861.  Most  of  the 
early  studies  were  made  in  the  north  of  France  and  Belgium,  especially 
by  Dransart  and  Romiee,  who,  however,  held  opposite  views  as  to  its 
causation.  Valuable  modern  studies  have  been  made:  in  Germany  by 
J.  Ohm,  who  has  done  work  on  the  miners  of  East  Prussia  and  devised 
ingenious  apparatus  for  recording  and  measuring  the  ocular  movements; 
in  Belgium  by  Stassen;  and  in  England  by  Llewellyn,  who  first  actually 
determined  the  feeble  illumination  of  the  coal  face.  This  recent  work 
is  summarized  in  the  British  Medical  Research  Council’s  Report  of 
the  Nystagmus  Committee,  which  contains  an  extensive  bibliography.  In 
European  countries  the  disease  is  found  only  in  certain  localities,  but 
where  found  seems  to  affect  from  20  to  25  per  cent  of  the  miners.  In 
England  there  has  been  of  late  a  marked  increase  in  the  number  of  re- 
ported  cases  on  account  of  the  compensation  law  and  industrial  condi¬ 
tions.  In  America  the  disease  seems  not  to  be  known.  Hoffmann  for  the 
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U.  S.  Bureau  of  Mines  attempted  a  statistical  study  but  was  unable  to 
find  records  of  any  cases  and  was  obliged  to  fall  back  on  the  assumption 
that  there  should  be  “a  possible,  if  not  probable,”  estimated  number  of 
cases.  A  number  of  factors  may  combine  to  account  for  the  infrequency 
in  the  United  States:  (1)  Nystagmus  is  not  a  compensable  or  report- 
able  disease  in  many  of  the  coal-mining  states.  (2)  American  working 
conditions  are  different.  For  example,  in  the  unionized  Central  Competi¬ 
tive  Field — Ohio,  Indiana  and  Illinois — the  mines  are  usually  not  deeper 
than  250  feet,  they  are  relatively  dry,  the  workers  come  and  go  freely 
and  are  able  to  be  at  outdoor  work  around  their  homes  in  daylight.  They 
work  as  a  rule  only  part  of  the  year  and  spend  the  rest  of  their  time  on 
farms  and  at  outdoor  work.  The  seams  worked  are  never  less  than  4 
feet  in  thickness  (usually  6  feet  or  over)  and  electric  lighting  is  more 
common — although  at  the  working  face  the  safety  lamp  is  still  used. 

In  the  causation  of  nystagmus,  many  factors  have  been  accused,  such 
as  visual  monotony,  refractive  errors,  posture,  fatigue  from  looking  up¬ 
ward,  poor  lighting,  glare  from  open  lights,  glare  and  unequal  reflection 
from  coal  surfaces,  poisoning  by  carbon  monoxid,  methane,  or  alcohol, 
and  atmospheric  pressure,  heat,  vitiated  or  humid  air.  In  about  10  per 
cent  of  all  the  cases  there  has  been  an  etiological  factor  in  the  form  of 
accident,  injury  or  disease.  It  is  assumed  that  the  symptoms  were  already 
present  but  only  under  these  circumstances  were  they  brought  to  the  at¬ 
tention  of  the  patient. 

The  Beport  of  the  British  Commission,  after  consideration  of  the  va¬ 
rious  factors,  gives  as  its  opinion: 

“1.  The  essential  factor  in  the  production  of  miners’  nystagmus  is 
deficient  illumination.  Other  factors,  such  as  position  during  work,  acci¬ 
dent,  alcoholism,  infections,  malnutrition,  hereditary  predisposition,  and 
errors  of  refraction  are  of  secondary  importance  only,  while  depth  of 
workings,  thickness  of  seams,  and  the  ordinary  gaseous  impurities  in  mine 
air  have  no  direct  influence  on  the  disease. 

“2.  The  deficient  illumination  is  due  to  the  low  illuminating  power 
of  the  safety  lamps  generally  used  by  coal  miners,  to  the  distances  at 
which  these  lamps  have  to  be  placed  from  the  objects  which  the  miner  has 
to  look  at,  and  to  the  great  absorption  of  light  by  the  coal  and  the  coal- 
dust-covered  surfaces.  In  addition  the  effect  of  coal  dust  or  dirt,  in 
obscuring  the  lamp  glasses,  the  choking  of  wire  gauze  chimneys  and  the 
presence  of  moisture  or  low  oxygen  percentage  in  mine  air,  all  reduce  the 
light  given  by  oil  lamps,  while  failing  voltage,  poor  bulbs,  or  lack  of 
proper  attention  have  similar  effects  on  the  illumination  given  by  electric 
lamps. 

“3.  Workers  at  the  coal  face  are  more  affected  than  other  under- 
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ground  workers,  and  this  appears  to  be  due  to  the  unrelieved  blackness 
of  the  coal  and  the  greater  need  for  accurate  vision. 

a4.  Distinct  signs  of  nystagmus  are  present  in  a  large  proportion  of 
coal  miners,  though  only  in  a  small  proportion  do  the  symptoms  ever  be¬ 
come  so  severe  as  to  cause  even  temporary  incapacity  for  work  under¬ 
ground/7 

A  serious  complication  is  pronounced  psychoneurosis,  due  in  some 
cases  to  the  ordinary  domestic,  sex  and  other  non-occupational  causes, 
but  in  others  clearly  due  to  the  loss  of  self-confidence  and  judgment 
caused  by  the  uncertain  vision,  or  even  to  fear  from  working  under  dan¬ 
gerous  conditions  with  failing  eyesight.  Other  factors  are  the  supposed 
effect  of  some  accident  in  the  causation  of  the  disease  and  the  effect  of 
compensation  or  fear  of  loss  of  vision. 

The  nystagmus  is  usually  obvious  enough,  hut  in  doubtful  cases  can 
be  elicited  by  requiring  the  patient  to  look  upward  while  his  head  is 
bent  forward.  This  will  produce  nystagmus  or  a  spastic  internal  stra¬ 
bismus,  and  often  a  tremor  of  the  head.  Usually  there  is  lid-spasm  and 
photophobia,  and  the  affected  miner  wears  his  cap  drawn  down  over  his 
eyes.  Day-blindness  (hemeralopia)  has  been  reported  by  Weekers  of 
Belgium.  Shyness,  stupidity  and  other  symptoms  in  the  psychic  sphere 
are  not  uncommon  in  the  psychoneurotic. 

Treatment. — Except  in  the  cases  with  severe  neurosis,  cure  is  certain 
if  the  worker  is  kept  aboveground.  The  color  of  green  fields  is  con¬ 
sidered  to  be  helpful.  Compensation  plays  a  great  part,  and  on  this  ac¬ 
count  certain  English  writers  believe  that  it  should  be  limited  to  two 
years,  or  that  settlement  for  a  lump  sum  would  be  desirable  as  men  could 
then  he  induced  to  return  to  work.  More  curative  perhaps  is  part-time 
occupation  while  compensation  is  continued  to  make  up  a  portion  of 
the  difference  in  wages.  In  spite  of  any  palliative  measures,  the  cost  in 
compensation  for  this  disease  for  the  year  1920  in  England  was  £300,000 
— an  expense  which  will  some  day  he  obviated  to  a  great  extent  by  proper 
lighting.  Portable  electric  cap  lights  where  possible  offer  a  steady  form 
of  light  of  fair  intensity,  although  where  there  is  concussion  from  blast¬ 
ing  they  may  not  be  utilizable.  In  such  case  naked  flame  lamps  are  pref¬ 
erable,  as  statistics  from  English  and  Belgian  sources  show  much  lower 
incidence  of  the  disease  where  these  lamps  are  used. 

Eye-strain  and  Poor  Lighting 

There  have  been  numerous  attempts  to  estimate  the  amount  of  eye- 
strain  in  an  ordinary  industrial  community.  Some  arbitrary  figures  have 
been  given  of  the  amount  of  hazard  incurred  by  various  groups  of  work¬ 
ers.  Gould  estimates  that  about  40  per  cent  of  all  persons  working  are 
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subject  to  conditions  producing  eye-strain.  He  discusses  also  the  role 
of  errors  of  refraction  in  producing  eye  fatigue,  as  well  as  the  production, 
of  the  refractive  errors  from  poor  lighting  and  eye  fatigue — referring 
especially  to  the  myopia  of  school  children.  More  recently  an  estimate 
has  been  made  from  another  direction,  in  the  form  of  a  survey  made  under 
the  direction  of  the  National  Lamp  Works  reported  by  Eastman  to  the 
Society  of  Illuminating  Engineers.  They  investigated  the  condition  of 
lighting  in  446  industrial  plants  and  factories  and  classified  their  findings 
as  follows : 

Per  Cent 


Excellent .  8.7 

Good .  32.0 

Pair .  29.1 

Poor .  18.8 

Very  poor .  3,5 

Part  good,  part,  poor .  7.8 


They  emphasize  that  the  loss  to  the  employer  from  poor  lighting, 
and  which  he  pays  for  in  spoilt  work,  in  accidents,  in  poor  health  and 
morale  of  his  employees,  is  not  properly  appreciated. 

Studies  such  as  the  above  and  the  code  of  the  Illuminating  Engineering 
Society,  which  is  the  base  of  such  state  laws  as  are  now  in  force,  have 
been  made  possible  through  the  recent  perfection  of  an  instrument  called 
the  photometer.  This  measures  by  comparison  with  standards  the  amount 
of  illumination  on  any  surface  in  units  known  as  foot  candles.  A  foot 
candle  is  the  intensity  of  illumination  on  a  surface  lying  at  a  distance 
of  one  foot  from  a.  one-candle-power  source  of  light. 

By  the  use  of  this  or  similar  instruments  in  working  out  the  prob¬ 
lems  of  natural  (daylight)  illumination,  tables  have  been  made  of  the 
seasonal  and  daily  variations  of  light  indoors  and  outdoors,  of  the  amount 
of  light  available  from  daylight  at  different  times  of  the  year,  and  other 
matters  of  importance  to  the  illuminating  engineer.  Objects  outdoors 
affect  the  amount  of  light  entering,  as  does  the  character  of  the  window 
glass,  clean  or  dirty,  plain,  frosted,  prismatic  or  colored.  The  hygienic 
value  of  sunlight  must  be  considered,  but  the  direct  light  should  seldom 
reflect  from  working  surfaces.  The  use  of  transparent  panes  in  the  lower 
part  of  the  window  prevents  monotony  by  allowing  the  worker  to  look 
away  from  work  and  at  other  colored  objects.  Finally  north  light,  being 
uniform  in  quality,  is  often  desirable  and  can  be  obtained  in  one-story 
buildings  by  a  “saw-tooth”  roof. 

In  considering  artificial  lighting,  intensity,  steadiness,  shadows,  and 
absence  of  glare  are  important.  The  quality  of  the  light  is  much  less  so. 
Verhoeff  and  Bell  have  shown  that  no  artificial  source  of  light  used  for 
illuminating  purposes  contains  enough  ultraviolet  radiation  to  be  injurious 


LIGHT 


731 


Fig.  4. — Reading  the  Foot  Candle  Meter.  (Courtesy  National  Lamp  Works, 
•  General  Electric  Company.) 


Fig,  5. — Foot  Candle  Meter.  (Courtesy  of  the  National  Lamp  Works  ot  the 

General  Electric  Company.) 
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to  the  eye  under  practical  working  conditions,  while  the  infra-red  rays 
have  no  specific  action  distinct  from  thermal  effect.  Some  prefer  kerosene 
or  gaslight  to  the  electric  light  on  account  of  the  relative  absence  of  blue 
or  violet  rays;  but  the  mercury  vapor  lamp  is  successfully  used  in  draft¬ 
ing  rooms.  In  considering  non-electrical  lighting,  account  must  be  taken 
of  the  products  of  combustion,  heat,  and  noxious  gases.  The  general  types 
of  lighting  are  direct,  semidirect,  and  indirect.  Direct  lighting  means 
light  from  an  electric  bulb  with  visible  filament,  or  from  an  open  flame. 
This  must  be  shielded  from,  or  well  above,  the  level  of  the  worker’s  eyes 
to  avoid  glare.  In  semidirect  lighting  the  glowing  source  is  covered  by 
frosted  glass  or  other  semi-opaque  medium.  The  most  agreeable  light 
is  from  indirect  lighting.  Here  the  source  is  not  visible,  but  the  reflection 
from  a  white  wall  or  other  object  is  utilized  to  diffuse  the  illumination. 
Each  of  these  kinds  of  lighting  has  specific  advantages.  Furthermore,  light 
absorption  by  wall  color  and  other  objects  must  be  considered. 

Prophylaxis. — The  above  are  some  of  the  problems  of  the  highly 
developed  science  of  illumination — some  of  whose  followers  feel  that  their 
best  results  will  only  be  obtained  when  they  can  exclude  the  uncertainty 
of  nature,  and  light  all  work  from  purely  artificial  sources.  In  any  case 
the  prevention  of  industrial  eye-strain  is  essentially  a  problem  of  the 
illuminating  engineer  and  is  only  to  be  attained  by  installation  of  lighting 
adequate  to  the  needs  of  the  work.  It  is  well  for  the  physician  to  know 
enough  of  this  subject  to  recognize  faulty  illumination,  and  to  realize 
the  symptoms  of  eye  fatigue  in  those  exposed  to  its  effects,  although  some 
would  limit  his  usefulness  to  the  recognition  and  adjustment  of  errors 
of  refraction — errors  which  if  uncompensated  mightily  increase  the  bur¬ 
den  of  the  strain. 


RADIATION 

Roentgen  rays  were  discovered  in  December,  1895 ;  and,  although 
erythema,  ulceration,  and  loss  of  hair  were  noticed  in  the  next  year,  it 
was  long  before  the  extent  of  the  chronic  skin  changes  was  realized. 
Finally  in  1902  the  first  case  of  skin  cancer  in  a  radiologist  was  reported. 
Porter,  in  1909,  collected  39  cases  of  cancer,  on  13  of  which  he  had 
operated  personally.  Up  to  1911,  67  cases  had  been  noted. 

In  their  ignorance  of  the  delayed  but  serious  results  of  the  action  of 
the  rays,  the  early  experimenters  exposed  themselves  recklessly,  testing  out 
the  tubes  with  their  hands  and  demonstrating  the  presence  of  the  rays 
by  fluoroscopy  on  their  own  hands  and  persons.  Besides,  the  apparatus 
at  that  time  was  variable  and  uncertain  and  required  exposure  of  the 
operator  for  adjustment  and  control.  The  immediate  effects  were  not 
felt,  and  the  development  of  skin  lesions  was  so  slow  that  the  damage 
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was  well  under  way  before  it  was  thought  of.  In  any  case,  so  little 
was  then  known  of  the  nature  of  the  rays  that  complete  and  intelligent 
protection  was  not  possible. 

The  nature  of  the  X-rays  is  similar  to  light.  Visible  light  is  the 
result  of  electromagnetic  waves  of  a  length  from  0.00076  to  0.00038 
mm.,  oscillating  with  a  rapidity  of  400,000,000,000  to  800,000,000,000 
times  a  second.  X-rays  are  shorter  and  of  a  proportionately  greater  rate 
of  vibration,  since  the  speed  of  all  these  electromagnetic  vibrations  is  the 
same. 

Wave-length  in 
Millimeters 

42-36  X  10-5  .  Violet  light 

10  X  10-5  .  Ultraviolet  rays 

0.003-0.005  X  10~5  .  Roentgen  rays 

0.005-0.0001  X  10-5  .  Radium  rays  (gamma) 

X-rays  analogous  to  light  have  many  different  wave-lengths  and  form  a 
spectrum  of  their  own  which  can  be  analyzed  by  means  of  crystal  planes 
(Bragg,  Moseley).  The  magnitude  of  the  waves  is  less  than  .0000001  mm. 
and  the  rapidity  of  vibration  more  than  300,000,000,000,000  times  a  sec¬ 
ond.  The  displacement  of  the  vibrations  is  in  the  realm  of  atomic  measure¬ 
ments. 

Under  the  influence  of  the  recent  knowledge  of  radium  and  X-ray 
measurements,  the  atomic  theory  has  been  expanded  into  a  rather  well- 
rounded  logical  whole.  Matter,  in  its  smallest  homogeneous  particles, 
consists  of  molecules.  These  molecules  are  formed  of  smaller  structural 
subdivisions  called  atoms,  of  the  same  or  different  kinds.  They  are  held 
together  by  electromagnetic  forces  and  are  incapable  of  existing  alone 
except  in  some  sort  of  electrical  equilibrium.  Atoms  are  pictured  as  small 
solar  systems,  consisting  of  central  positively  charged  nuclei  surrounded 
by  a  number  of  rapidly  moving  negatively  charged  units,  the  sum  of  whose 
charge  is  balanced  by  the  total  positive  charge  on  the  nuclei.  These 
vibratory  satellites  each  carry  a  single  unit  of  negative  electricity  and  are 
called  electrons.  Their  number  and  speed  of  rotation  determine  the 
chemical  activity  of  the  atom.  By  certain  physical  forces  electrons  can 
be  torn  away  from  their  nuclei  and  may  travel  for  a  short  time  as  in¬ 
dependently  charged  little  bodies,  until  attracted  by  or  repelled  into  some 
other  atomic  system.  The  eruption  of  electrons  from  their  system  or  their 
impact  with  new  atomic  systems  produces  minute  electromagnetic  dis¬ 
turbances  of  the  nature  of  light,  which  are  the  X-rays  or  the  gamma  rays 
of  radium. 

X-rays  are  produced  for  practical  purposes  in  two  ways :  First  through 
a  modification  of  the  original  Crookes’  tube-  This  is  a  vacuum  tube 
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through  which  is  passed  a  current  of  electricity  under  high  tension.  The 
passage  of  electricity  means  the  passage  of  negatively  charged  particles 
or  electrons  from  the  negative  pole  (cathode)  to  the  opposite  pole  or 
anticathode  (anode).  There  is  also  a  positive  discharge  towards  the 
cathode,  the  nature  of  which  (so-called  “Canal  Pays”)  is.  not  clear. 
Electrons  from  the  cathode  travel  with  a  speed  of  109  to  1010  cm.  a  second 
(about  one-third  to  one- thirtieth  of  the  speed  of  light)  varying  with  the 
tension  of  the  discharge ;  and  where  they  strike  on  the  opposite  pole  X-rays 
are  given  off. 

The  second  practical  method  is  the  Coolidge  tube.  Here  use  is  made 
of  the  principle  that  metals  (tungsten),  heated  white-hot  by  the  pas¬ 
sage  of  electricity,  give  off  electrons  in  number  proportional  to,  the  tem¬ 
perature.  At  the  time  of  impact  of  these  on  the  anticathode,  X-rays  are 
given  off.  This  apparatus  is  almost  universally  used  in  America,  and 
offers  advantages  in  control  and  steady  adjustment. 

The  waves  spread  out  in  the  form  of  a  sphere  or  cone  from  their  focal 
point.  Their  effect  decreases  markedly  with  the  distance,  their  intensity 
diminishing  proportionally  to  the  square  of  the  distance.  Besides  the 
distance  from  the  source,  the  intensity  of  the  rays  varies  with  the  current 
passing  (milliamperage)  and  with  the  voltage.  The  voltage  determines 
entirely  the  character  of  the  rays — that  is,  their  wave-length.  On  this 
depends  the  penetrating  power.  If  the  voltage  is  low  (“soft  tube”),  the 
X-rays  are  of  long  wave-length.  These  are  absorbed  or  transformed  in 
the  skin  and  superficial  tissues.  It  is  the  short  waves  from  the  high 
voltage  tubes  (“hard  tubes”)  with  their  rapid  vibration  that  penetrate 
deeply. 

The  action  of  various  types  of  X-ray  is  not  thought  to  differ 
except  in  penetration;  but  where  absorbed,  the  effects  of  equal  doses  (the 
product  of  time  by  intensity)  on  cellular  pathology  is  the  same.  The 
effect  is  due  to  the  total  quantity  of  rays  and  is  the  same  whether  the 
quantity  is  delivered  rapidly  or  slowly — and  whether  the  waves  are  long 
or  short,  from  high  voltage  tubes  or  filtered  through  metal  screens. 

According  to  the  present  ideas  of  treatment  it  is  only  the  shorter  waves 
which  are  desired.  They  penetrate  deeper  and  are  more  nearly  of  the 
same  length.  The  long  waves  are  uncertain,  easily  deflected,  and  cause 
skin  burns  and  secondary  troublesome  effects.  Although  the  amount  of 
short  rays  reaching  the  deeper  tissues  is  necessarily  small,  since  even 
these  will  burn  the  skin  if  in  sufficient  amount,  nevertheless,  by  “cross 
fire”  radiation  from  different  directions,  effective  dosages  at  various 
depths  can  often  be  obtained.  The  ideal  is  to  obtain  homogeneous  rays 
approximating  a  single  wave-length.  In  this  the  short  waves  produced 
by  high  voltages  are  valuable,  since  they  are  of  great  intensity  in  but  a 
single  zone  characteristic  for  each  voltage,  until  a  voltage  is  reached  at 
which  the  characteristic  secondary  rays  of  the  target  itself  are  given  off 
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(80,000  in  the  case  of  tungsten).  It  is  calculated  that  a  tension  of  about 
a  million  volts  would  be  required  to  produce  waves  as  short  as  the  gamma 
rays  of  radium.  This  voltage  has  been  attained  experimentally,  but  the 
highest  in  actual  practice  is  about  200,000. 

I  he  gamma  rays  of  radium  are  one  of  three  kinds  of  “rays”  given  off 
bv  radium.  Radium  is  a  mineral  in  a  state  of  molecular  decomposition. 
Atoms  are  disintegrating  and  given  off  from  the  molecule  until  eventually 
the  residuum  is  a  new  chemical  individual.  In  the  case  of  radium  it  is 
a  gas,  radium  emanation,  which  itself  is  undergoing  radio-active  destruc¬ 
tion.  A  whole  series  of  transformations  has  been  studied  by  the  dis¬ 
coverers  of  radium  and  by  the  English  physicists,  Rutherford  and  Soddy. 
The  largest  and  most  powerful  rays  from  radium  or  its  transformations 
are  the  so-called  alpha  rays.  These  are  not  rays  hut  are  the  heavily 
charged  electropositive  atomic  nuclei  projected  from  the  molecule  at  ex¬ 
tremely  rapid  speed.  These  relatively  large  masses  at  high  speed,  when 
passing  near  other  atoms,  can  cause  dissociation  or  other  molecular  re¬ 
arrangements  by  setting  electrons  free.  A  second  type  of  radium  rays, 
the  beta  rays,  are  negative  electrons  from  the  atoms,  liberated  at  various 
rates  of  speed ;  although  all  those  from  radium  are  relatively  rapid,  with 
a  speed  about  ten  times  that  of  electrons  in  the  vacuum  tube.  These 
electrons,  as  well  as  those  liberated  by  the  alpha  rays,  by  impact  or  other 
changes  in  velocity,  give  rise  to  very  fine  electromagnetic  vibrations  of 
extremely  short  wave-length,  since  the  speed  of  the  electrons  is  so  rapid. 
These  are  the  gamma  rays. 

Besides  the  rays  actually  given  off  from  the  X-ray  tube  and  radium, 
there  are  several  kinds  of  secondary  rays  produced  in  tissues  or  other 
substances  under  the  influence  of  radiation.  Most  important  are  the  so- 
called  secondary  characteristic  rays.  When  X-rays  or  gamma  rays  pene¬ 
trate  a  foreign  molecule,  they  may  liberate  electrons  and  electromagnetic 
waves,  which  in  the  case  of  the  heavy  metals  are  of  definite  character  for 
each  metal  and  depend  on  the  atomic  weight  of  the  molecule  attacked. 
Those  from  other  substances  than  the  heavy  metals  are  not  so  well  studied, 
although  they  are  known  to  he  formed  from  bones  and  tissues  as  well  as 
the  lighter  metals.  X-rays  or  gamma  rays  can  also  he  reflected  from 
atomic  reflecting  surfaces  as  any  of  the  other  forms  of  electromagnetic 
waves.  Recent  construction  has  removed  many  of  the  secondary  rays 
originating  in  the  apparatus,  but  those  arising  in  the  tissues  are  not  so 
easily  controlled.  Distance  from  the  source  scatters  the  long  and  erratic 
waves.  Metal  filters  and  screens,  whose  secondary  rays  must  be  guarded 
against,  can  be  used  to  make  the  type  of  ray  reaching  the  tissues  more 
uniform  and  thus  allow  some  quantitative  estimation  of  the  secondary 
effects. 

The  action  of  the  two  substances,  radium  and  X-rays,  can  thus  he 
understood  to  be  the  same.  In  X-rays  it  is  only  the  electromagnetic  oscil-, 
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lations  formed  by  the  impact  of  electrons  on  the  anticathode  that  reach  the 
tissues. 

Radium. — In  the  case  of  radium,  the  actual  atomic  fragments  in  the 
form  of  alpha  and  beta  rays  may  reach  the  superficial  tissues.  The 
penetrating  power  of  both  alpha  and  beta  rays  is  slight.  At  a  distance 
of  1  cm.  the  alpha  radiation  is  effective  to  a  depth  of  only  0.058  mm. 
While  at  a  similar  distance  beta  rays  penetrate  to  1.5  cm.,  gamma  rays 
and  X-rays  penetrate  deeply.  It  is  believed  that  the  effect  of  the  alpha 
and  beta  rays  (which  are  not  “rays”  at  all),  as  well  as  that  of  the  electro¬ 
magnetic  rays,  depends  on  their  power  to  produce  ions  in  the  tissues 
which  absorb  them.  In  the  case  of  electromagnetic  rays  the  ionization  may 
be  caused  by  production  of  electrons  in  the  tissues.  In  any  case  the  ef¬ 
fectiveness  of  the  radiation  at  any  depth  is  best  measured  in  terms  of  its 
ability  to  produce  ions.7 

The  modern  method  of  estimating  intensity  of  radiation  for  control 
or  dosage  is  the  measurement  of  ionization  of  gases.  Gases  that  do  not 
readily  conduct  electricity  may,  under  the  influence  of  radiation,  become 
fairly  good  conductors.  This  is  due  to  separation  of  gas  molecules  into 
charged  conducting  particles  (ions),  and  this  ion  formation  is  propor¬ 
tional  to  the  intensity  of  the  radiation.  This  conductivity  is  determined 
on  the  surface  or  by  placing  the  instrument  at  various  depths  below 
water,  since  the  absorbing  power  of  the  body  tissues  for  radiation  is  about 
that  of  water. 

The  sensitiveness  of  the  different  tissues  is  said  to  be  as  follows : 
Most  sensitive  are  actively  dividing  cells,  the  cells  of  the  graafian  fol¬ 
licles,  the  testicular  epithelium  and  the  cells  of  rapidly  growing  tumors. 
Cells  of  simple  protoplasm  and  nucleus  are  more  readily  affected  than 
highly  differentiated  elements — although  the  more  delicate  function  of 
the  latter  is  easily  affected.  Dehydrated  cells  and  tissues,  and  such  gen¬ 
erally  resistant  structures  as  fibrous  connective  tissue,  are  highly  resis¬ 
tant  to  X-rays  and  radium.  Although  cytoplasm  as  well  as  nucleus  is 
affected,  the  most  delicate  changes  noted  are  a  graded  series  of  effects 
on  cell  function.  First,  the  germinal  cells  lose  their  ability  to  transmit 


7  The  total  number  of  ions  produced  by  the  various  rays  and  their  penetrating 

power  is  about  as  follows: 

1  mg.  radium  a  rays  at  distance  of  1  cm.  from  surface  1  cm.2 *  produces  1.67  by 

10 12  ions;  all  in  layer  0.058  mm.  in  depth. 

1  mg.  radium  (3  rays  at  distance  of  1  cm.  from  surface  1  cm.2  produces  7.5  by 

10 10  ions;  all  in  layer  1.5  cm.  in  depth. 

1  mg.  radium  y  rays  at  distance  of  1  cm.  from  surface  1  cm.2  produces  1.1  by 

10 11  ions;  at  depth  of  12.5  cm.,  50  per  cent  of  ions  have  been  formed;  at  41.0  cm., 
90  per  cent;  and  82.5  cm.,  99  per  cent. 

X-rays,  10  milliamperes,  90,000  volts,  0.2  per  cent  efficiency. 

Total  ions — 1.5  by  10n4  with  surface  at  20  cm.  from  tube  at  a  distance  40  cm. 
below  surface  only  89  Der  cent  of  ions  have  been  formed. 
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the  finer  species  differentials  and  hereditary  factors;  then  defects  occur  in 
the  delicate  highly  differentiated  organs  such  as  brain  and  eye.  Eventually 
differentiation  of  simpler  tissues  is  lost.  In  individual  cells  the  first 
function  to  be  impaired  is  motor  activity  and  cell  reproduction,  next 
oxidative  processes,  and  finally  the  visible  structure  and  the  life  of  the 
cell  itself.  The  action  is  graded  according  to  the  dosage.  Lately  there 
has  been  an  attempt  to  use  light  doses  for  stimulating  effect,  although  the 
original  basis  of  therapy  was  that  of  selective  destruction.  There  may 
be  a  summative  effect  between  unfavorable  tissue  conditions  such  as  in¬ 
jury  or  infection,  which  leads  to  increased  radiation  effect. 

The  effect  on  the  germ  cells  of  porkers  in  X-rays  and  radium  and  the 
resultant  sterility  has  long  been  known.  In  accordance  with  the  statement 
above  it  has  been  shown  that  the  tubules  and  ovarian  follicles  but  not 
the  interstitial  cells  are  affected,  and  that  the  growth  curve  of  animals 
exposed  was  normal.  Experimental  production  of  monsters  from  radiated 
embryos  has  been  observed;  also  the  gradual  evolution  of  defects  was 
noted  in  the  later  generations  of  animals,  radiated  without  effects  on  the 
individual  of  the  first  succeeding  generation. 

Although  radium  allows  the  physical  contact  of  atomic  particles  with 
the  skin  as  well  as  electromagnetic  rays,  and  although  the  gamma  rays  are 
shorter  and  more  rapid  than  X-rays,  it  can  be  understood,  since  only  the 
ionizing  power  is  effective,  that  the  action  of  radium  differs  merely 
quantitatively  from  the  X-rays.  There  are,  however,  certain  clinical 
differences  due  to  the  differences  in  producing  and  handling  the  two  forms 
of  energy ;  and  in  general  the  radium  effect  is  quicker  in  developing,  pro¬ 
duces  more  inflammatory  reaction  and  subsides  more  quickly.  This  is 
possible  because,  although  very  powerful  and  in  intimate  contact  with 
the  tissues,  the  amounts  used  by  the  very  nature  of  the  substance  must  be 
small. 

Radium  is  usually  used  in  the  form  of  emanation.  This  is  the  gas 
which  is  the  first  transformation  product  of  radium  and  contains  especially 
active  alpha  and  beta  particles.  It  is  drawn  off  by  air  pump  into  small 
capsules  of  glass  or  metal  whose  activity,  and  hence  whose  usefulness 
in  dosage,  can  be  determined.  These  applicators  are  placed  in  intimate 
contact  with  tissues  to  produce  alpha  and  beta  ray  effects.  To  obtain  the 
gamma  ray  effects,  radium  itself  is  used  screened  by  lead  sheets  which 
absorb  the  alpha  and  beta  rays  but  allow  passage  of  the  gamma  rays  into 
deep  tissues.  Workers  pumping  off  the  emanation,  although  protected 
by  screens  in  other  ways,  must  expose  their  hands,  as  the  work  is  too 
delicate  to  permit  of  heavy  gloves.  Xurses  and  physicians  making  the 
applications  are  under  a  similar  disadvantage,  although  forceps  have  been 
introduced  which  increase  the  distance  between  the  hand  and  the  radiating 
source  and  obviate  in  great  part  the  effect  of  the  alpha  and  beta  rays. 

The  clinical  picture  of  occupational  radium  dermatitis  as  described 
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by  Ordway  is  usually  a  lesion  of  the  radial  surface  of  the  first  two  fingers 
and  of  the  ulnar  surface  of  the  thumb.  These  are  the  surfaces  exposed 
in  handling  the  applicators.  Several  days  to  weeks  after  careless  handling, 
pain  and  sensitiveness  develop  in  the  fingers.  The  skin  is  red,  slightly 
swollen  and  shows  marked  sensitiveness  to  heat  and  cold  and  loss  of  fine 
tactile  sense.  This  is  persistent  and  often  interferes  with  work.  In 
addition  there  may  be  boggy  subcutaneous  swelling  that  pits  on  pres¬ 
sure  and  only  slowly  returns  to  its  original  shape.  The  nails  are  cracked, 
brittle,  and  stand  away  from  the  flesh.  In  the  course  of  weeks  desquama¬ 
tion  occurs,  but  the  tenderness  and  paresthesia  only  very  gradually  dis¬ 
appear.  If  the  worker  continues  careless,  chronic  skin  atrophy,  intractable 
ulcers,  hyperkeratoses  and  even  cancerous  degenerations  occur — as  in  the 
typical  “X-ray  hand.” 

Dermatitis. — X-ray  dermatitis,  usually  called  “burn”  and  produced 
as  a  result  of  treatment,  may  occur  in  any  part  of  the  body  sufficiently 
radiated.  Burns  are  usually  classified  as  first,  second,  or  third  degree. 
In  addition  there  is  often  an  immediate  systemic  reaction  or  intoxication 
which  seems  to  result  from  local  tissue  destruction,  since  it  can  be  pre¬ 
vented  by  obstructing  the  circulatory  return  from  a  radiated  member. 
Although  such  burns  are  never  occupational,  but  rather  incidental  to  a 
course  of  treatment,  they  are  worth  describing.  The  first  degree  burn 
is  a  faint  or  angry  erythema,  developing  in  one  to  two  days  to  three  weeks, 
whose  severity  is  determined  by  the  rapidity  of  its  production.  It  is 
mild  and  of  short  duration ;  usually  the  hair  falls  out,  and,  if  the  reaction 
is  severe,  does  not  return  because  of  atrophy  of  the  hair  follicles.  There 
is  itching,  burning  or  stinging.  The  blush  may  first  be  noticed  when 
bathing  the  affected  surface;  it  is  said  to  be  more  readily  visible  by 
mercury  vapor  light.  The  second  degree  burn  shows  erythema  early. 
Following  this  comes  edema  and  vesiculation.  The  outer  layers  of  the 
skin  desquamate,  leaving  the  papillary  layers  of  the  derma  exposed.  This 
process  lasts  several  weeks  to  months.  Healing  is  spontaneous.  Hair 
is  permanently  lost.  In  severe  cases  the  pain  is  intense.  In  the  third 
degree  burn  the  early  erythema  is  followed  by  a  beefy  redness  of  the  tis¬ 
sues  and  deep  edema.  In  a  few  weeks  dry  necrosis  occurs.  Where  the 
necrosed  area  sloughs  there  is  a  purulent  discharge ;  the  border  shows  in¬ 
flammatory  thickening.  Healing  requires  many  months,  or  else  an 
indolent  ulcer  persists,  which  is  punched  out  and  well  defined,  with  an 
indurated  margin  and  a  floor  dry  and  glistening  or  covered  with  unhealthy 
granulations.  The  adjoining  skin  may  show  atrophy  or  telangiectasis. 
Subjective  symptoms  are  severe,  almost  intolerable  pain,  burning  and 
aching.  This  pain  may  cease  with  the  sloughing  or  persist  until  healing, 
but  the  chronic  ulcers  are  painless.  After  effects  of  all  burns  in  the  form 
of  pigmentation,  atrophy  of  the  skin,  telangiectasis,  and  thickening  of 
the  horny  layer  are  common.  The  severer  reactions  result  in  scars,  fis- 
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sures,  sclerodermatous  or  keratotic  degeneration  with  surrounding  areas 
of  pigment,  atrophy,  or  telangiectasis. 

It  is  this  profound  chronic  dermatitis,  especially  of  the  hands,  which 
characterizes  the  professional  radiodermatitis.  With  patchy  pigmenta¬ 
tion  and  atrophy,  the  skin  is  smooth  and  glistening.  Besides  atrophy  the 
hand  shows  fissures  and  ulcers  with  desquamation  and  hyperkeratosis. 
This  type  of  skin  is  prone  to  cancerous  degeneration.  The  cancer  de¬ 
scribed  by  Wolbach  is  an  ordinary  “prickle  cell”  cancer  without  peculi¬ 
arities  except  its  occurrence  in  comparatively  young  persons.  It  develops 
slowly  and  spreads  by  the  customary  lymph  channels  to  epitrochlear  and 
axillary  glands,  whence,  unless  prevented,  it  makes  its  way  into  the 
mediastinum  and  the  general  system. 

The  location  of  the  dermatitis  is  usually  the  dorsum  of  the  hands, 
since  the  majority  of  cases  occur  in  those  who  used  their  hands  in  palpa¬ 
tion  or  in  testing  their  tubes  for  photography  or  fluoroscopy.  It  seems 
that  ordinary  clothes  protect  from  the  changes  (which  are  thought  to  be 
due  to  the  long  waves)  since  the  skin  effect  ceases  almost  invariably  at 
the  cuff-line.  In  technicians  engaged  in  the  manufacture  of  X-ray  ap¬ 
paratus,  lesions  of  the  face  are  common;  and  in  habitual  subjects  for 
fluoroscopic  demonstration,  pigmentation,  keratoses,  and  cancer  have  been 
found  on  the  skin  of  the  chest. 

The  histological  picture  shows  occlusion  of  the  blood-vessels  of  the 
derma,  caused  by  proliferation  of  the  endothelial  walls.  This  results  in 
atrophy,  exudation,  telangiectasia.  Nerve  endings  caught  in  the  pro¬ 
liferating  tissue  are  thought  to  be  the  cause  of  pain.  There  is  atrophy 
of  the  integument  and  hyperkeratosis  ;  sometimes  the  horny  layer  extends 
downward  and  invades  the  derma.  It  is  in  the  cases  of  chronic  ulcers 
or  in  the  hyperkeratoses  that  malignant  degeneration  occurs. 

In  addition  to  the  skin  changes,  cases  of  profound  anemia  without 
signs  of  blood  regeneration  (aplastic  anemia)  have  been  reported  in  radium 
and  X-ray  workers,  from  which  there  has  resulted  much  speculation  in 
regard  to  the  effects  of  radio-active  rays  on  the  blood-forming  organs. 
That  workers  in  X-rays  show  certain  marked  characteristic  blood  changes 
was  first  remarked  by  Gudzent  and  Halberstaeder.  They  showed  that 
leukopenia  with  an  actual  lymphocytosis  existed,  along  with  a  slight 
diminution  in  the  red  coloring  matter.  The  cause  of  this  blood  picture 
and  of  the  reported  occupational  anemias  has  been  attributed  to  the  action 
of  radio-active  substances  on  the  blood-forming  organs,  to  poisonous  gases 
or  emanation  in  the  laboratories,  to  fatigue,  lack  of  fresh  air  or  exercise, 
and  to  strain.  Gases  such  as  ozone  or  the  various  oxids  of  nitrogen  are 
found  in  the  proximity  of  X-ray  tubes ;  the  emanation  of  radium  is 
in  the  form  of  a  gas,  and  the  ordinary  air  constituents  are  in  an  ionized 
state  due  to  radio-activity. 

Prophylaxis. — The  subject  of  the  toxic  properties  of  the  gases  has 
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been  studied  seriously  in  this  country  and  Great  Britain,  and  the  Report 
of  the  British  Committee  recommends  the  following  measures  as  pre¬ 
ventive  : 

“General  Recommendation. 

“1.  Not  more  than  seven  working  hours  a  day. 

“2.  Sundays  and  two  half-days  off  duty  each  week,  to  be  spent, 
if  possible,  out  of  doors. 

“3.  An  annual  holiday  of  one  month  or  two  separate  fortnights. 

“Nurses  and  whole  time  workers  in  X-ray  and  radium  departments 
should  not  be  called  upon  for  any  other  hospital  service.” 

In  addition  to  providing  for  protective  screening  of  the  operator  with 
at  least  2  mm.  of  lead  for  superficial  therapy,  and  3  mm.  of  lead  for 
deep  therapy  X-rays,  they  insist  upon  the  importance  of  airy,  well- 
ventilated  rooms,  which  can  be  sunned  from  time  to  time. 

For  radium  they  recommend  inclosure  within  at  least  1  cm.  of  lead 
for  handling,  and  forceps  for  manipulation.  Where  radium  is  stored  it 
should  be  inclosed  in  a  thickness  of  at  least  8  cm.  of  lead ;  and  operators 
should  not  stay  in  its  vicinity  longer  than  necessary. 

Emanation  should  he  handled  in  an  inactive  state  as  far  as  possible. 
If  handling  is  necessary,  thin  rubber  gloves  should  he  worn.  Escape  of 
emanation  into  the  air  should  be  guarded  against,  and  the  room  should 
he  fitted  with  an  exhaust  fan. 

Treatment. — The  treatment  of  the  dermatitis  varies  with  the  extent 
of  the  changes  and  atrophy.  Above  all  to  be  stressed  is  the  avoidance 
of  any  skin  irritants  such  as  alcohol,  ether,  formalin,  glycerin  or  bichlorid. 
In  the  earliest  stages  a  simple  powder  is  best.  Dry  cold  and  cooling 
lotions  used  cautiously  often  serve  to  abort  the  erythema.  Lanolin  and 
whitewash  are  excellent.  In  the  chronic  ulcers  of  the  third  degree,  com¬ 
plete  excision  of  the  ulcer  and  damaged  tissue,  when  possible,  hastens  heal¬ 
ing.  If  this  is  done  before  complete  delimitation  of  the  lesion,  there  may 
he  sloughing  and  delayed  healing.  Lately  in  Europe  treatment  has  been 
offered  in  the  form  of  beta  rays  of  radium  used  to  point  of  a  reaction,  or 
else  its  equivalent  in  the  soft  tube  X-rays.  The  keratoses  have  been 
treated  by  the  application  of  carbon  dioxid  snow,  or  beta  radium.  A 
single  local  cancer  is  said  to  respond  readily  to  the  action  of  beta  radium. 
At  present  the  effect  of  these  soft  radiations  on  the  already  atrophic  skin 
is  still  a  subject  of  discussion.  Surgical  treatment  in  the  hands  of  the 
experienced  operator  seems  to  offer  the  best  hope  of  a  permanent  cure. 

The  skin  of  the  radiologist  once  affected  is  extremely  sensitive  to  small 
doses  of  X-rays  and  ordinary  protection  is  no  longer  sufficient,  since  sec¬ 
ondary  rays  of  ordinarily  harmless  intensity,  or  even  spent  X-rays  which 
pass  through  a  thick  lead  screen,  may  add  their  quota  to  the  dosage  he 
receives.  Owing  to  the  present  use  of  increasingly  high  voltages  this 
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matter  is  of  great  importance,  and  Pfahler  recommends  that  operators 
carry  dental  films  in  their  pockets  which  should  be  developed  every  week 
to  show  the  amount  of  this  exposure.  The  protective  devices  are  technical 
construction  problems,  and  consist  of  lead  screens,  leaded  glass  windows 
for  observation,  and  control  checks,  making  it  impossible  for  any  one 
not  enclosed  by  protective  screens  to  use  the  apparatus.  Even  with  gloves 
the  fluoroscope  presents  a  certain  hazard  to  the  affected  skin.  At  least 
temporary  cessation  or  alternation  of  occupation  is  advisable  in  all  cases; 
although  with  the  steadily  increasing  knowledge  of  pathological  effects 
and  of  preventive  measures,  it  is  becoming  clear  that  the  future  will  not 
require  the  lives  of  so  many  martyrs  to  investigative  zeal. 


ELECTRICITY 

At  present  the  most  widespread  use  of  electricity  is  for  light  and  power, 
and  the  workers  most  exposed  to  electrical  occupational  injuries  are  the 
men  employed  in  power  houses  where  electricity  is  produced,  and  on  the 
lines  transmitting  it  to  its  ultimate  use  in  streets,  buildings  and  rail¬ 
ways.  There  are  many  industrial  uses  besides  those  of  light  and  power. 
The  heat  from  resistance  to  electric  currents  is  employed  to  produce  the 
high  temperatures  of  the  electric  furnace;  the  heat  of  the  spark  gap  is 
used  in  welding  and  attains  several  thousand  degrees  Centigrade ;  besides 
this,  there  is  a  whole  modem  field  of  currents  of  high  voltage,  usually, 
to  be  sure,  of  low  intensity,  which  has  grown  up  in  wireless  and  X-ray 
work.  Workers  in  all  these  fields  and  those  engaged  in  the  manufac¬ 
ture  of  electrical  apparatus  may  be  especially  exposed  to  hazards  of  elec¬ 
trical  injury. 

Electricity  is  commonly  compared  to  a  fluid  driven  through  a  fixed 
channel  and  exerting  a  force  dependent  upon  the  pressure  behind  it.  If 
the  transmitting  wire  is  considered  the  pipe  containing  this  mysterious 
fluid,  the  pressure  behind  is  called  the  voltage;  the  amount  of  electricity 
passing  the  amperage,  and  the  obstruction  offered  to  passage,  are  the 
resistance.  The  relation  of  these  three  properties  to  each  other  is  stated 

Voltage 

in  Ohm’s  law.  Amperage  =  Resistance  (0hmS)'  6XPreSSed  in  aPProPrlate 
gram  centimeter  second  units. 

There  are  two  kinds  of  electrical  currents  in  general  use,  the  alternat¬ 
ing  and  the  direct  current.  The  direct  current  is  a  continuous  uniform 
flow  from  one  pole  of  a  generator  to  the  other,  or  between  two  points  of 
different  potential;  while  the  alternating  current  is  a  current  whose 
direction  reverses  constantly  and  whose  intensity  is  varying  between 
alternating  maxima  in  opposite  directions,  and  is  diagrammatically  ex¬ 
pressed  as  a  series  of  waves.  Ordinary  lighting  currents  have  about 
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sixty  cycles  a  second,  while  some  of  the  high  tension  currents  used  in 
scientific  work  may  reach  several  thousand.  In  considering  the  industrial 
hazard  of  electricity,  it  is  probably  the  tension  which  is  of  greatest  im¬ 
portance,  since  it  is  this  property  which  overcomes  the  opposed  resistance 
of  skin,  tissues,  or  other  insulators,  and  allows  the  passage  of  current 
according  to  Ohm’s  law.  Yet  many  high  tension,  high  frequency  alter¬ 
nating  currents  are  of  such  feeble  intensity  that  they  can  be  handled 
as  harmless  and  pass  through  the  body  in  various  forms  of  medical 
electrical  treatments. 

The  ordinary  dry  skin  resistance  of  the  body,  for  instance  of  the 
hands,  is  very  high  although  the  actual  measurements  reported  vary. 
Through  soft  moist  parts  of  the  body  surface,  conductivity  is  much 
greater  and  may  equal  that  of  the  tissues,  approximately  the  conductivity 
of  normal  salt  solution.  In  the  same  way  such  outer  factors  affect  the 
susceptibility  of  the  skin  as  wet  or  dry  contact,  earth,  rubber  shoes  or 
gloves,  clothes,  or  hoot  nails.  This  makes  it  difficult  to  estimate  the  danger 
of  any  particular  voltage.  Besides  the  voltage  and  skin  resistance,  other 
factors  concerned  in  the  production  of  damage  are  the  intensity  of  the 
current,  the  duration  of  the  contact,  and  the  vitality  of  the  body. 

The  kinds  of  injury  caused  by  electricity  are  burns,  mild  or  fatal  shock, 
and  ophthalmia.  Any  or  all  of  these  may  result  from  the  interposition  of 
a  part  of  the  person  between  two  conducting  bodies  of  different  tensions, 
or  else  by  the  grounding  of  a  circuit  through  contact.  Sometimes  in  the 
neighborhood  of  high  tension  wires  a  spark  will  discharge  upon  some 
relatively  remote  person  or  object  that  is  grounded. 


Electrical  Burns 


Where  sparks  or  contacts  with  high  tension  occur,  there  invariably 
results  a  burn.  At  times  the  burn  is  small.  The  burns  are  found  at  the 
points  of  entry  and  exit  of  the  current  from  the  body.  Large  flaring 
sparks  char  the  skin  and  coagulate  the  tissues  through  the  effects  of  heat, 
while  the  passage  of  the  current  in  itself  produces  electrolysis  in  the 
neighborhood  of  the  burn.  This  makes  healing  very  slow.  Coagulated 
tissue  proteins  do  not  recover;  the  electrolyzed  tissue  recovers  slowly  and 
only  partially.  Apparently  small  burns  may  slough  and  necrose  away 
to  the  bone,  involving  grave  danger  of  secondary  hemorrhage.  A  char¬ 
acteristic  of  badly  burned  flesh  may  be  deposits,  thought  to  be  flakes  of 
stearin,  in  hard  white  cartilaginous-appearing  plaques.  At  times  the  sub¬ 
jacent  tissues  are  devitalized  and  undergo  necrosis  where  the  skin  itself 
is  apparently  intact.  The  burns  are  slow  to  heal,  often  painless,  and, 
unless  subsequently  infected,  not  inclined  to  suppurate. 

The  histological  picture  of  burns  outside  of  the  charred  area  has  been 
described  as  a  spindle-shaped  arrangement  of  cells  of  the  rete  malpighii, 
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and  of  smooth  muscle  fibers  in  bundles  parallel  to  the  line  of  action  of 
the  current. 

The  burns  produced  by  direct  currents  are  in  general  severe.  Alter¬ 
nating  currents,  especially  of  high  frequency,  prevent  much  of  the  electro- 
1}  sis  in  the  tissues  by  their  rapid  reversal.  Heat,  however,  is  formed 
during  the  passage  of  the  current,  and  this  property  is  used  in  treat¬ 
ments  (diathermy).  Burns  of  skin  from  alternating  currents  may  be 
severe,  depending  on  the  spark  and  the  length  of  time  of  its  action. 
More  often  the  portal  of  entrance  and  exit  is  small  and  may  be  found 
only  after  some  search.  The  skin  action  of  direct  currents  of  any 
tension  is  usually  more  severe  and  the  severity  increases  with  the  time  of 
action,  as  electrolysis  continues. 

Treatment.  The  treatment  of  electrical  burns  is  slow.  There  is 
much  sloughing,  and  the  extent  of  the  lesion,  although  it  is  always  greater 
than  it  appears,  cannot  be  accurately  foretold  often  for  a  long  time.  Dry 
treatment,  sterile  petrolatum,  or  one  of  the  new  paraffin  sprays  are  the 
most  valuable.  Wet  dressings  may  be  used  in  infected  cases.  The  con¬ 
stant  danger  of  secondary  hemorrhage  must  be  borne  in  mind. 

Electrical  Shock 

In  regard  to  electrical  shock  the  question  is  one  of  degree.  The 
clinical  picture  produced,  besides  burns  at  the  portal  of  entry  and  exit, 
is  of  tonic  spasm  and  rigidity  of  the  muscles,  including  the  respiratory 
muscles,  during  the  passage  of  the  current,  heart  fibrillation,  paralysis, 
and  failure.  The  subject  falls  with  a  peculiar  cry  due  possibly  to  mus¬ 
cular  rigidity.  Often  when  the  leg  muscles  are  involved,  the  victim  leaps 
or  is  apparently  thrown  a  considerable  distance.  At  death  the  heart  is 
full  of  blood  in  fluid  condition ;  there  are  minute  punctate  hemorrhages  in 
the  heart  and  central  nervous  system;  with  excessive  currents,  the  blood 
is  hemolyzed. 

The  cause  of  death  from  passage  of  electric  currents  has  been  much 
studied  since  the  first  experimental  work  of  Prevost  and  Batteli.  There 
has  been  much  discussion  as  to  whether  respiratory  paralysis  due  to  action 
on  the  medulla  occurs,  or  whether  death  is  due  to  cardiac  fibrillation — 
delirium  cordis.  It  is  known  that  respiration  will  cease  while  heart 
action  continues,  but  this  is  considered  due  to  tonic  spasm  of  the  respira¬ 
tory  muscles  which  ceases,  the  minute  electrical  contact  is  broken.  At 
other  times  respiration  continues  after  the  heart  has  ceased  or  gone  into 
fibrillation.  The  heart  action,  if  suspended,  may  resume  spontaneously, 
but  this  never  occurs  after  two  minutes. 

The  characteristic  effects  of  various  tensions  and  their  safety  limits 
have  also  been  studied.  The  direct  current  (although  fatalities  in  sub¬ 
jects  well  grounded  have  been  reported  as  low  as  95  volts)  is  considered 
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reasonably  safe  at  300  volts.  At  lower  voltage  shock  may  be  severe  and 
cause  fainting  and  collapse,  especially  in  emotional  subjects  and  those  of 
low  resistance.  With  increasing  voltage  of  direct  current,  the  danger  in¬ 
creases.  Oliver,  however,  mentions  an  electrician  who  handled  several 
thousand  volts.  Alternating  currents  in  slow  cycles  (12  to  75  a  second) 
are  dangerous  even  at  110  volts.  They  increase  in  safety  with  rapidity 
of  alternation  and  especially  at  high  voltages.  With  direct  current,  cessa¬ 
tion  of  the  heart  occurs  at  lower  voltages  but  leaves  the  respiration  un¬ 
affected.  At  higher  voltages  the  muscles  are  drawn  into  opisthotonos. 
With  alternating  current  at  low  voltage,  cardiac  fibrillation  readily  occurs. 
It  must  be  emphasized  that  the  danger  of  all  currents  depends  on  the  good 
contact,  skin  resistance  and  the  duration,  since  during  the  passage  of  the 
electric  current  tissue  resistance  drops  markedly. 

The  course  of  the  current  through  the  body  is  of  importance.  Al¬ 
though  there  is  a  certain  diffusion  of  electricity  through  the  whole  body, 
fatal  effects  are  most  often  observed  when  the  thoracic  organs  lie  in  the 
path  of  the  current,  or  the  thorax  has  been  part  of  the  contact.  Where 
the  contact  occurs  through  the  head,  the  symptoms  may  be  merely  burns, 
since  nervous  tissue  does  not  seem  to  be  easily  affected.  Where  the  leg 
and  arm  of  the  same  side  or  both  legs  form  the  contact,  the  shock  is 
rarely  fatal.  Hence  in  dislodging  a  victim  the  use  of  the  foot  is  advisable. 

Treatment. — Heart  massage  within  five  minutes  of  cessation  has  been 
said  to  be  effective.  With  respiratory  paralysis  there  is  the  strongest 
indication  for  artificial  respiration,  since,  if  this  is  kept  up,  heart  action 
may  recommence.  Recovery  of  the  fibrillating  heart  is  very  rare.  Some 
authors  advise  intravenous  adrenalin,  strychnin  or  camphor,  or  even  5  per 
cent  potassium  chlorid.  More  recently  intracardiac  adrenalin  with  cardiac 
massage,  or  sometimes  strong  electric  shocks  to  the  precordium,  have  been 
advocated,  in  spite  of  their  apparent  danger. 

At  present  it  is  generally  felt  that,  although  attempts  at  cardiac 
stimulation  might  be  made,  they  must  be  brief  and  not  interfere  with 
artificial  respiration,  since  every  minute  is  of  vital  importance.  Treat¬ 
ment  must  be  immediately  directed  to  the  respiratory  paralysis  in  the  hope 
that  spontaneous  heart  recovery  may  occur.  A  study  of  resuscitation 
methods  has  been  made  in  behalf  of  the  National  Electric  Light  Associa¬ 
tion,  in  which  strong  recommendation  is  made  in  favor  of  the  Schaeffer 
prone  pressure  method.  First,  however,  the  victim  must  be  disengaged 
from  the  current  either  by  switching  out  or  by  short-circuiting ;  if  this  is 
not  possible,  he  must  be  removed.  Would-be  rescuers  have  often  been 
involved  in  the  fate  of  the  first  victim  through  carelessness.  If  no  rubber 
gloves,  or  rubber  shoes,  or  insulation  is  available,  especially  if  the  ground 
is  wet,  an  attempt  should  be  made  to  dislodge  the  victim  or  break  the 
contact  by  some  non-conducting  object  of  wood  or  rubber.  Failing  this 
the  hands  should  be  wrapped  in  many  thicknesses  of  dry  cloth.  When 
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removed,  artificial  respiration  must  be  begun  immediately  and,  according 
to  the  above  Commission,  should  be  kept  up  for  two  hours  if  necessary, 
or  until  such  secondary  evidences  of  death  as  chilling  of  the  tissues  and 
lividity  appear. 

In  view  of  the  fact  that  correct  performance  is  necessary,  there  are 
reproduced  the  instructions  from  the  pamphlet  prepared  by  the  Commis¬ 
sion  on  Resuscitation  from  Electric  Shock : 

1.  As  soon  as  the  victim  is  clear  of  the  live  conductor,  quickly  feel 
with  your  finger  in  his  mouth  and  throat  and  remove  any  foreign  body 
(tobacco,  false  teeth,  etc.).  If  the  mouth  is  tight  shut,  pay  no  attention 
to  the  above-mentioned  instructions  until  later  but  immediately  begin 
resuscitation.  The  patient  will  breathe  through  his  nose  and,  after  resus¬ 
citation  has  been  carried  on  a  short  time,  the  jaws  will  probably  relax 
and  any  foreign  substance  in  the  mouth  can  then  be  removed.  Do  not 
stop  to  loosen  the  patient’s  clothing;  every  moment  of  delay  is  serious. 

2.  Lay  the  patient  on  his  belly,  one  arm  extended  directly  overhead, 
the  other  arm  bent  at  elbow  and  with  the  face  resting  on  hand  or  fore¬ 
arm  so  that  the  nose  and  mouth  are  free  for  breathing. 

3.  Kneel,  straddling  the  patient’s  hips,  with  the  knees  just  below 
the  patient’s  hip  bones  or  opening  of  pants  pockets.  Place  the  palm  of 
the  hands  on  the  small  of  the  back  with  fingers  resting  on  the  ribs,  the 
little  finger  just  touching  the  lowest  rib,  the  thumb  alongside  of  the 
fingers,  the  tips  of  the  fingers  just  out  of  sight. 

4.  With  arms  held  straight,  swing  forward  slowly  so  that  the  weight 
of  your  body  is  gradually  brought  to  bear  upon  the  subject.  This  opera¬ 
tion,  which  should  take  from  two  to  three  seconds,  must  not  be  violent  as 
the  internal  organs  may  be  injured.  The  lower  part  of  the  chest  and 
also  the  abdomen  are  thus  compressed,  and  air  is  forced  out  of  the  lungs, 
the  diaphragm  is  kept  in  natural  motion,  other  organs  are  massaged  and 
the  circulation  of  the  blood  accelerated. 

5.  Kow  immediately  swing  backward  so  as  completely  to  remove  the 
pressure.  Through  their  elasticity,  the  chest  walls  expand,  and,  the  pres¬ 
sure  being  removed,  the  diaphragm  descends  and  the  lungs  are  thus  sup¬ 
plied  with  fresh  air. 

6.  After  two  seconds  swing  forward  again.  Thus  repeat  deliberately 
twelve  to  fifteen  times  a  minute  the  double  movement  of  compression 
and  release — a  complete  respiration  in  four  or  five  seconds.  If  a  watch 
or  a  clock  is  not  visible,  follow  the  natural  rate  of  your  own  deep  breathing ; 
the  proper  rate  may  be  determined  by  counting — swinging  forward  with 
each  expiration  and  backward  with  each  inspiration. 

7.  As  soon  as  this  artificial  respiration  has  been  started  and  while 
it  is  being  continued,  an  assistant  should  loosen  any  tight  clothing  about 
the  patient’s  neck,  chest  or  waist.  Keep  the  patient  warm.  Place  am- 
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monia  near  the  nose,  determining  safe  distance  by  first  trying  how  near 
it  may  be  held  to  your  own.  Then  the  assistant  should  hit  the  patient’s 
shoe  heels  about  twenty  times  with  a  stick,  and  repeat  this  operation  about 
every  five  minutes  until  breathing  commences.  Do  not  give  any  liquids 
whatever  by  mouth  until  the  patient  is  fully  conscious. 

8.  Continue  artificial  respiration  without  interruption  (if  necessary 
for  four  hours)  until  natural  breathing  is  restored.  Cases,  are  on  record 
of  success  after  three  and  one-half  hours  of  effort.  The  ordinary  tests 
for  death  are  not  conclusive  in  cases  of  electric  shock  and  doctors  must 
be  so  advised  by  YOU,  if  necessary. 

9.  When  the  patient  revives,  he  should  be  kept  prone  (lying  down) 
and  not  allowed  to  get  up  or  be  raised  under  any  consideration  unless 
on  the  advice  of  a  doctor.  If  tbe  doctor  has  not  arrived  by  the  time 
the  patient  has  revived,  he  should  be  given  some  stimulant,  such  as  one 
teaspoonful  of  aromatic  spirits  of  ammonia  in  a  small  glass  of  water,  or 
a  drink  of  hot  ginger  tea  or  coffee. 

The  patient  should  then  have  any  other  injuries  attended  to  and  be  kept 
warm,  being  placed  in  the  most  comfortable  position. 

10.  Resuscitation  should  be  carried  on  at  the  nearest  possible  point  to 
where  the  patient  received  his  injuries.  He  should  not  be  moved  from 
this  point  until  he  is  breathing  normally  of  his  own  volition,  and  then 
moved  only  in  a  lying  position.  Should  it  be  necessary,  due  to  extreme 
weather  conditions,  etc.,  to  move  the  patient  before  he  is  breathing  nor¬ 
mally,  he  should  be  kept  in  a  prone  position  and  placed  upon  a  hard 
surface  (door  or  shutter)  or  on  the  floor  of  a  conveyance,  resuscitation 
being  carried  on  during  the  time  that  he  is  being  moved. 

11.  A  brief  return  of  spontaneous  respiration  is  not  a  certain  indica¬ 
tion  for  terminating  the  treatment.  Not  infrequently  the  patient,  after  a 
temporary  recovery  of  respiration,  stops  breathing  again.  The  patient 
must  be  watched  and,  if  normal  breathing  stops,  artificial  respiration 
should  be  resumed  at  once. 

This  method  is  safe  and  effective,  which  cannot  be  said  for  many  of 
the  popular  present-day  mechanical  devices  for  lung  inflation.  In  addi¬ 
tion  it  can  be  continued  indefinitely,  can  be  taught  and  applied  immedi¬ 
ately  and  gives  a  feeling  of  self-reliance  unknown  by  those  who  depend 
upon  patented  mechanical  devices.  On  account  of  its  importance  it  should 
be  taught  to  all  police  officials  and  those  in  authority.  They  should  know 
the  danger  of  delay  and  that  many  lives  have  been  lost  in  transit  to  hos¬ 
pitals  which  could  have  been  saved  by  immediate  application  of  this  simple 
procedure.  Otherwise  death  occurs  in  from  eight  to  ten  minutes. 

The  after  effects  of  shock  on  the  nervous  system  are  considered  by 
most,  writers  as  psychogenetic.  They  are  neuroses  and  no  real  pathology 
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of  the  central  nervous  system  has  been  discovered  as  a  result  of  electrical 
action. 

Prophylaxis.  Much  can  still  be  done  in  the  prevention  of  accidents. 
The  effective  protection  of  workers  by  grounding'  and  locking  switches  is 
a  matter  of  engineering  responsibility.  Certain  countries  require  specific 
safeguards  for  certain  kinds  of  currents.  In  addition,  education  of  the 
working  forces  is  the  strongest  protection. 


Electric  Ophthalmia 

The  injury  to  the  eyes  called  “electric  ophthalmia”  comes  from  ex¬ 
posure  not  only  to  welding  but  to  short-circuit  flashes.  It  is  due  entirely 
to  the  action  of  ultraviolet  rays  on  the  cornea  and  conjunctiva  and  has 
been  discussed  under  the  heading  of  Light. 


Lightning  Shock 

Lightning  is  a  spark  discharge  between  celestial  and  terrestrial  points 
of  high  potential  difference.  The  effect  on  the  eyes  is  that  of  other 
electric  sparks,  although  it  has  been  said  to  produce  cataract,  possibly 
from  heat  or  molecular  changes  in  the  lens.  Deafness  is  often  caused 
by  the  concussion,  an  effect  which  is  sometimes  said  to  occur  from  con¬ 
cussion  in  short  circuits.  Lightning  produces  the  clinical  picture  of  any 
other  form  of  electrical  contact,  although  it  often  shows  certain  peculi¬ 
arities  of  its  own.  One  of  these  is  a  branching  erythematous  skin  lesion, 
sometimes  in  the  form  of  dilated  capillaries,  sometimes  in  actual  edematous 
welts.  The  phenomenon  is  transient,  the  cause  is  unknown.  There  is  a 
striking  resemblance  to  the  branches  of  trees.  Another  peculiarity  of 
lightning  is  its  violent  concussive  effect,  shown  on  the  clothing  and  the 
surrounding  objects  often  without  any  burning  or  charring  of  the  tissues. 
Often  secondary  injuries  result  from  the  disrupted  fragments.  The  emo¬ 
tional  shock  is  profound ;  psychoses,  delirium  and  often  persistent  psycho¬ 
neuroses  follow  recovery  and  recur  especially  at  times  of  electric  storm. 

The  hazard  of  the  electromagnetic  field  for  workers  has  also  been  a 
subject  of  discussion.  Subjective  sensations  have  been  reported  by  many 
workers,  but  recent  experimental  work  has  shown  that  animals  may  he 
kept  for  a  long  time  in  the  field  of  powerful  electromagnets  without  any 
apparent  effects  on  their  well-being,  and  without  production  of  pathology 
in  their  tissues. 

In  spite  of  the  clinical  observations,  the  knowledge  of  electrical  action 
on  tissues  is  still  indefinite ;  and  even  in  its  serious  and  fatal  consequences 
the  effect  of  electricity  on  the  organism  still  offers  field  for  study. 
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FATIGUE 

Fatigue  has  been  defined  by  the  British  Health  of  Munitions  Workers 
Committee  as  “the  sum  of  the  results  of  activity  which  show  themselves 
in  a  diminished  capacity  for  work.7'  This  definition,  while  not  precise, 
may  serve  the  practical  purposes  of  a  discussion  of  industrial  fatigue. 
Activity  of  industrial  workers  is  both  physical  and  mental  and  so  fatigue 
may  he  evidenced  in  a  diminution  of  physical  power  or  mental  power  or 
of  both.  Few  actions  involve  physical  activity  alone  and  the  interrelation 
of  mental  processes  with  physical  renders  the  study  of  fatigue  an  intricate 
and  difficult  problem. 

Though  fatigue  is  a  word  popularly  used  somewhat  indiscriminately 
and  the  production  of  fatigue  in  industry  and  elsewhere  is  often  the  oc¬ 
casion  of  condemnation  of  the  circumstances  producing  the  condition,  it 
should  be  recognized  that  the  development  of  fatigue  is  physiological  until 
a  state  is  attained  when  normal  rest  does  not  restore  the  fatigued  indi¬ 
vidual  to  normal  power.  A  fatigued  man  may  well  be  a  healthy  one. 

It  has  long  been  realized  that  fatigue  is  manifested  both  objectively 
and  subjectively,  though  not  of  necessity  in  both  manners  simultaneously. 
With  mental  work  subjective  fatigue  tends  to  develop  before  objective, 
while  with  physical  exertion,  especially  if  interest  is  maintained,  objec¬ 
tive  fatigue  may  be  evidenced  before  subjective. 

If  it  be  assumed  that  fatigue  shows  itself  through  lowered  capacity 
for  the  doing  of  work,  it  is  essential  to  the  estimation  of  fatigue  that  the 
normal  capacity  be  determined  for  each  task  considered.  At  the  present 
time  it  is  difiicult  to  estimate  fatigue  either  qualitatively  or  quantitatively. 
It  is  even  more  difiicult,  if  not  impossible,  to  differentiate  fatigue  due  to 
industrial  activity  from  that  due  to  non-industrial  factors.  Within  an 
industrial  establishment  the  nature  of  the  work  done,  the  hours  of  labor, 
work  methods  and  working  conditions,  such  as  posture,  ventilation,  illumi¬ 
nation,  all  are  related  to  fatigue  production;  while  perhaps  of  equal 
importance  are  such  non-industrial  factors  as  food,  housing,  transporta¬ 
tion,  recreation,  sleep,  worries  and  personal  habits.  It  must  be  true, 
however,  that  many  of  the  latter  “non-industrial77  factors  are  definitely 
determined  by  industrial  conditions  and  by  wages  received. 

The  Physiology  of  Fatigue 

Muscular  work  involves  the  function  of:  (1)  the  muscles  themselves; 
(2)  the  blood  and  the  cardiovascular  system;  (3)  the  respiratory,  ali¬ 
mentary  and  eliminative  systems;  and  (4)  the  nervous  and  endocrine 
systems. 
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With,  muscular  exertion  catabolic  processes  increase  and,  as  they  ex¬ 
ceed  in  activity  the  anabolic  processes,  products  of  catabolism  accumulate. 
Lactic  acid,  for  example,  a  product  of  muscular  activity  as  well  as  an 
agent  in  that  activity,  is  held,  in  part,  in  fatigued  muscle  tissue,  but  after 
long-continued  muscular  contractions  is  found  in  the  blood  and  urine. 
Scott  and  Hastings  have  shown  that  there  is  an  increased  excretion  of 
sulphur  coincident  with  muscular  effort,  and  Hastings  has  noted  cer¬ 
tain  changes  in  the  gaseous  and  osmotic  relationships  in  the  blood  which 
suggest  that  with  fatigue  there  is  inability  to  maintain  the  “adjustments 
of  the  organism  to  the  new  conditions  of  energy  release.”  Experimentally 
various  substances,  such  as  beta  oxybutyric  acid  and  skatol,  may  produce 
effects  in  muscle  similar  to  those  observed  following  prolonged  use;  but 
there  is  no  conclusive  evidence  that  any  one  substance  is  responsible  for 
the  production  of  fatigue.  Despite  the  claims  of  Weichard,  it  has  not 
yet  been  demonstrated  that  a  “fatigue  toxin”  is  the  product  of  muscular 
exertion. 

Though  but  little  is  known  regarding  the  physicochemical  aspects  of 
fatigue,  physiologists  have  made  important  contributions  to  the  knowledge 
of  sites  of  fatigue. 

The  stimulus  for  a  muscular  contraction  originates  either  in  the 
cerebral  cortex  or,  more  often,  in  a  peripheral  sensory  end  organ,  passes 
either  directly  from  the  cerebrum  to  an  anterior  horn  cell  or,  in  the  sec¬ 
ond  instance  (reflex  arc),  passes  over  an  efferent  fiber  to  the  posterior 
horn,  thence  by  an  association  fiber  to  a  neuron  of  the  anterior  horn, 
through  which  an  efferent  impulse  passes  to  the  motor  end  organ  in  the 
muscle  called  upon  to  function. 

There  may,  then,  be  considered  the  possibilities  of  fatigue  of:  (1)  the 
sensory  site;  (2)  the  neuron  body;  (3)  the  nerve  fiber;  (4)  the  synapse 
or  point  of  transmission  of  an  impulse  from  nerve  cell  to  nerve  cell;  (5) 
the  motor  end  organ;  (6)  muscle  tissue;  (7)  brain  cells. 

The  neuron  bodies  have  not  been  shown  to  be  notably  affected  by  use 
and  for  practical  purposes  they  may  be  considered  as  not  susceptible  of 
fatigue. 

A  nerve  trunk  is  known  to  be  incapable  of  conducting  an  impulse 
within  a  very  brief  period  following  the  passage  of  a  previous  impulse. 
This  refractory  period  is  of  such  a  short  duration  (about  .002  second) 
as  to  render  it  unlikely  that  it  is  concerned  with  the  development  of 
fatigue. 

If  in  a  frog  nerve-muscle  preparation  the  normal  conduction  of  im¬ 
pulses  from  electric  stimulation  is  blocked  by  the  application  of  a  galvanic 
current  distal  to  the  point  of  stimulation,  applied  over  a  period  of  hours, 
there  may  be  obtained,  after  the  withdrawal  of  the  galvanic  block,  con¬ 
tractions  of  the  muscles  of  such  magnitude  as  to  indicate  that  the  long- 
sustained  conduction  of  impulses  from  the  original  site  of  stimulation 
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had  not  induced  any  important  diminution  in  the  power  of  conductivity 
of  the  nerve  trunk. 

In  a  spinal  animal,  one  prepared  for  experimental  purposes  by  de- 
cerebration,  respiration  being  artificially  maintained,  a  “scratch  reflex’’ 
may  be  elicited  by  stroking  the  back  or  sides  of  the  animal.  If  the  stimula-  • 
tion  is  continued  for  some  minutes,  the  reflex  is  no  longer  obtainable 
unless  another  site  of  stimulation  is  selected,  in  which  event  the  response 
is  as  lively  as  that  originally  obtained.  Sherrington  presents  evidence  that 
the  sensory  site  is  not  fatigable  and  it  is  evident  that  the  motor  end 
organs  are  fully  functioning.  The  efferent  and  afferent  nerves  practically 
cannot  be  fatigued,  hence  it  must  be  concluded  that  fatigue  was  developed 
at  one  or  more  of  the  synapses,  the  junctions  between  the  several  neurons 
of  the  reflex  arcs  involved. 

At  the  terminations  of  motor  nerves  in  muscle  tissue  are  the  neuro¬ 
muscular  junctional  organs  called  motor  end  plates.  A  muscle  may  be 
stimulated,  until  contractions  cease,  to  resume  contraction  when  stimuli 
are  applied  directly  to  the  muscle  tissue.  Eatigue  is  due  in  this  instance 
to  failure  of  the  end  organs. 

Muscle  tissue  itself  may  evidence  fatigue  by  progressive  elevation 
of  the  threshold  for  stimulation.  Pratt  has  shown  that  under  stimula¬ 
tion  the  threshold  for  an  individual  muscle  cell  rises  until  the  cell  no 
longer  responds,  at  which  time  it  abruptly  ceases  to  function.  Up  to 
this  point  it  contracts  with  maximum  power.  A  muscle  in  sustained 
action  must  be  constituted  of  active  and  of  refractory  cells  and  pos¬ 
sibly  also  of  cells  not  yet  called  upon  for  service.  It  is  apparent  that  in 
unusually  heavy  work  more  cells  are  used  than  in  light  work  and  if 
such  activity  be  continued  there  must  be  interference  with  the  normal 
protective  and  recuperative  mechanism  of  the  tissue,  possibly  through  the 
introduction  of  some  substance  such  as  adrenin  which  may  lower  the 
threshold  of  irritability. 

C.  K.  Drinker  and  K.  R.  Drinker,  in  discussing  heightened  resistance 
in  synapses  and  myoneural  junctions,  state: 

“There  is  no  doubt  that  in  a  willed  motor  act,  such  as  repeated  lifting 
of  the  hand  and  arm  to  a  right  angle  with  the  body,  fatigue  eventually 
expresses  itself,  not  because  the  muscles  involved  are  exhausted,  but 
because  the  impulses  passing  from  the  motor  cortex  to  the  muscles  meet- 
synapses  which,  as  a  result  of  repeated  passage  of  impulses,  have  eventually 
become  so  refractory  toward  conduction  that  passage  cannot  be  effected. 
Only  two  alternatives  are  then  possible  in  order  to  reassume  lifting. 
These  are:  (1)  to  increase  the  strength  of  the  impulse  so  that  it  may 
break  down  the  heightened  synaptic  resistance;  or  (2)  to  experience  some 
sudden  general  influence  which  lowers  synaptic  resistance,  thus  permitting 
normal  impulses  to  pass  through  and  rp.a  oh  the  muscles.  It  is  safe  to 
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say  that  the  first  of  these  never  occurs.  The  nerve  impulse,  however 
started,  has  hut  one  value.  It  is  ‘all  or  none/  Uo  matter  how  great 
the  willful  effort,  larger  impulses  in  single  nerve  fibers  cannot  be  manu¬ 
factured.  .  .  . 

“While  it  is  clearly  far  from  the  final  truth,  our  present  knowledge 
concerning  the  uncovering  of  unsuspected  muscular  power  is  entirely  in 
terms  of  nerve  endings  and  muscle,  and  does  not  concern  the  brain  and 
spinal  cord.  There  is  good  evidence  that  a  sudden  brace  in  the  individual 
near  exhaustion  reflects  direct  changes  in  muscle  cell  and  in  the  junctional 
area  between  the  motor  end  plate  and  the  muscle  cell.  ...  If  we  stimu¬ 
late  a  nerve  repeatedly  and  record  contractions  of  the  muscle  which  it 
governs,  we  shall  eventually  reach  a  condition  in  which  the  muscle  will 
not  respond  to  nerve  stimulation,  but  will  respond  when  stimulated  di¬ 
rectly.  Many  facts  agree  in  localizing  this  failure  in  the  myoneural  junc¬ 
tion,  and  it  thus  becomes  apparent  that  between  the  brain,  which  may 
desire  to  drive  a  muscle  to  exhaustion,  and  the  muscle  itself,  there  is 
interposed  a  second  chance  for  failure.  There  is  first  the  possibility  that 
impulses  may  fail  through  increased  synaptic  resistance  in  the  paths 
within  the  central  nervous  system,  and  there  is  a  second  peripheral  safe¬ 
guard  in  the  myoneural  junction.  There  is  good  evidence  that  this  sec¬ 
ond  type  of  resistance  can  be  broken  down.  Cannon  and  collaborators  have 
shown  that  under  certain  circumstances  there  is  secretion  of  adrenin 
into  the  blood-stream  and  that  this  substance  is  peculiarly  adapted  to 
bring  about  reactions  favorable  to  the  stressed  individual.  ...  It  is 
not  proper  to  think  that  adrenin  betters  the  condition  of  the  muscle. 
It  simply  renders  the  muscle  incapable  of  failing  to  receive  all  the  stimu¬ 
lation  possible.  Such  a  provision  is  manifestly  favorable  for  a  spurt 
but  not  necessarily  favorable  for  the  muscular  future  of  the  individual. 
It  has  not  been  shown  experimentally  whether  muscles  experiencing  re¬ 
peated  return  of  irritability  through  adrenin  injections  may  not  eventually 
be  driven  to  a  state  of  fatigue,  from  which  recovery  is  exceptionally 
difficult.  .  .  .  Frequently  in  individuals  under  great  stress,  we  may  see 
a  somewhat  protracted  display  of  vigor  which  makes  us  feel  that  the 
human  being  in  normal  times  operates  far  below  his  real  capacity.  It 
is  clear,  however,  that  such  a  conception  may  be  quite  untrue.  An  emer¬ 
gency  results  in  reactions  which  permit  the  individual  to  use  his  muscles 
past  the  temperate  safeguards  which  are  normally  imposed.  It  is,  of 
course,  highly  advantageous  to  be  able  to  transgress  in  this  way  in  times 
of  temporary  need,  but  one  must  remember  that  the  organism  has  been 
permitted  to  commit  excess  with  the  powers  it  possesses,  not  that  it  has 
been  suddenly  endowed  with  any  real  accession  of  power.” 

In  summary,  according  to  present  knowledge,  muscular  fatigue  in¬ 
volves  affection  of  conductivity  through  synapses,  of  motor  end  plates  and 
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muscle  cells.  There  is  recorded  no  satisfactory  evidence  of  changes  in 
brain  cells  produced  by  long-continued  mental  activity. 

Industrial  Fatigue 

Discussion  of  the  physiology  of  fatigue  must  bring  clearly  to  mind 
the  importance  of  the  restoration  of  a  fatigued  cell,  member  or  individual 
to  normal  power.  There  is  general  popular  recognition  of  “acute”  fatigue, 
of  weariness  definitely  related  to  exertion.  There  are  less  frequently 
noted  the  effects  of  long-continued  labor,  “cumulative”  fatigue,  function 
more  persistently  impaired  because  of  inadequate  restoration.  In  studies 
of  industrial  fatigue  it  is  desirable  to  record  evidences  of  fatigue  in 
workers  as  manifested  from  hour  to  hour  and  from  day  to  day,  but  it  is 
of  particular  importance  that  there  be  sought  evidences  of  diminution  of 
capacity  as  it  may  be  displayed  over  a  period  of  months  or  years  and 
as  it  may  be  expressed  in  terms  of  ill  health. 

Recognition  of  the  importance  of  excessive  fatigue  in  industry,  not 
only  because  of  its  harmful  effects  upon  the  individual  worker  but  as 
well  because  of  its  economic  unsoundness,  has  led  to  the  development  of 
many  measures  for  the  estimation  of  fatigue. 

The  measures  employed  are  frequently  classed  as  direct  or  indirect 
tests  and  are  related  almost  exclusively  to  the  study  of  fatigue  as  mani¬ 
fested  objectively.  Subjective  fatigue  cannot  be  gaged  with  precision. 
Direct  tests  are  purposed  to  measure  changes  in  capacity  in  the  in¬ 
dividual  through  observations  of  selected  body  functions.  Collis  and 
Greenwood  have  emphasized  the  difficulties  attending  direct  tests  because 
of  the  almost  unavoidable  influence  of  subjective  elements.  A  desirable 
direct  test  should  be  wholly  objective. 

Mosso’s  work  with  the .  ergograph  laid  the  foundation  for  many  sub¬ 
sequent  studies  of  muscle  power  and  the  practical  value  of  Maggiora’s 
contributions  regarding  muscle  activity  and  rest  has  only  recently  become 
evident  in  connection  with  the  use  of  rest  periods  in  industrial  operation. 

Two  direct  tests  were  used  in  the  course  of  the  fatigue  studies  made 
in  American  factories  during  the  World  War  by  the  Committee  for  the 
Study  of  Industrial  Fatigue  operating  through  the  United  States  Public 
Health  Service. 

The  first  was  a  procedure  originally  developed  by  Lovett  and  Martin 
for  the  study  of  muscle  function  in  cases  recovering  from  poliomyelitis, 
which  has  become  known  as  “Martin’s  spring  balance  test.”  Traction, 
which  is  applied  to  overcome  the  resistance  of  various  selected  muscle 
groups,  is  measured  by  a  self-recording  spring  balance.  A  method  for  the 
calculation  of  total  strength  is  described.  Martin  states  that  daily  varia¬ 
tions  in  the  strength  records  of  individual  workers  tend  to  be  reflected 
in  their  production  records. 
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The  second  direct  test  employed  by  the  Committee  was  Ryan’s  vas¬ 
cular  skin  reaction.  Under  proper  conditions  of  illumination,  using  an 
instrument  devised  by  Ryan  and  Gordon,  two  strokes  are  made  on  the  skin 
of  the  anterior  surface  of  the  subject’s  forearm.  With  a  stop  watch  is 
recorded  the  time  elapsing  from  the  completion  of  the  first  stroke  until 
white  streaks  appear  at  the  sites  stroked.  The  “latent  period”  is  succeeded 
by  a  duration  time”  measured  from  the  completion  of  the  latent  period 
until  a  blushing  of  the  white  streaks  appear.  According  to  Ryan  and 
Gordon,  the  duration  time  is  decreased  with  fatigue  and  lengthened  by 
rest.  King  applied  the  test  to  soldiers  with  “irritable  hearts”  and  found 
it  of  value  in  relation  to  the  study  of  groups,  though  of  less  value  in  the 
consideration  of  individual  cases. 

Schneider  has  described  a  system  of  cardiovascular  rating  which  was 
profitably  employed  as  a  measure  of  physical  fatigue  and  efficiency  during 
the  War  in  the  examination  of  aviators: 

“1.  The  patient  reclines  for  five  minutes,  (a)  The  heart  rate  is  then 
counted  for  twenty  seconds.  When  two  consecutive  twenty-second  counts 
are  the  same,  this  is  multiplied  by  3  and  recorded.  The  score  is  noted 
according  to  Part  A  in  the  following  table,  (b)  The  systolic  blood-pressure 
is  next  taken  by  auscultation ;  two  or  three  readings  are  made  as  a  check. 

“2.  (a)  The  patient  stands  at  ease  for  one  or  two  minutes  to  allow 

the  pulse  to  assume  a  uniform  rate.  When  two  consecutive  twenty-second 
counts  are  the  same,  this  is  multiplied  by  3  and  recorded.  The  score  is 
obtained  by  use  of  Part  C  in  the  following  table.  The  difference  between 
the  standing  and  reclining  pulse  rates  is  scored  then  by  use  of  Part  B  in 
the  table,  (b)  The  standing  systolic  pressure  is  next  taken.  The  differ¬ 
ence  between  this  and  the  reclining  systolic  pressure  is  then  scored  by 
Part  F  in  the  table. 

“3.  The  patient  next  steps  on  a  chair,  about  eighteen  inches  high,  five 
times  in  fifteen  seconds  timed  by  a  watch.  To  make  this  test  uniform 
he  stands  with  one  foot  on  the  chair  at  the  count  one;  this  foot  remains 
on  the  chair  and  is  not  brought  to  the  floor  again  until  after  the  count 
five.  At  each  count  he  brings  the  other  foot  on  the  chair  and  at  the  count 
“down”  replaces  it  on  the  floor.  This  should  be  timed  accurately,  so  that 
at  the  fifteen-second  mark  both  feet  are  on  the  floor,  (a)  Immediately, 
while  he  stands  at  ease,  the  pulse  rate  is  counted  for  fifteen  seconds  ;  this 
is  multiplied  by  4  and  recorded,  (b)  Counting  is  continued  in  fifteen- 
second  intervals  for  two  minutes,  record  being  made  of  the  counts  at  sixty, 
ninety  and  one  hundred  and  twenty  seconds.” 

The  data  from  a  will  be  scored  by  Part  D  in  the  table,  taking  the 
difference  between  this  exercise  pulse  rate  and  the  standing  rate.  The 
data  in  b  are  scored  according  to  Part  E  in  the  table. 
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Schneider’s  System  of  Cardiovascular  Eating 


A — Reclining 

Pulse  Rate 

B — Pulse  Rate  Increase  on  Standing 
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C — Standing 
Pulse  Rate 


D — Pulse  Rate  Increase  Immediately  after  Exercise 
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E — Return  of  Pulse  Rate  to  Standing 
Normal  after  Exercise 

F — Systolic  Pressure,  Standing 

Compared  with  Reclining 

Seconds 

Points 

Change  in  mm. 

Points 

0-  60 . 

3 

Rise  of  8  or  more . 

3 

61-  90 . 

2 

Rise  of  2-7  . 

2 

91-120  . 

1 

No  rise  . 

1 

After  120 : 

Fall  of  2-5  . 

0 

2-10  beats  above  normal.  . . 

0 

Fall  of  6  or  more . 

— 1 

11-30  beats  above  normal.  .. 

—1 

“This  scheme  uses  in  part  a  plan  proposed  by  Dr.  J.  H.  McCurdy 
for  rating  infantry  men  in  cardiovascular  and  neuromuscular  efficiency. 
The  scores  for  each  of  the  six  items  range  from  +  3  to  —  3.  A  perfect 
score,  the  sum  of  the  value  given  to  each  of  the  six  items,  is  18.” 

[In  analyzing  data  from  the  examinations  of  54  aviators]  “only  6 
of  the  54  cases  had  a  score  of  10  or  better,  while  88.8  per  cent  had  scores 
ranging  between  9  and  —  1.  These  figures  seem  to  indicate  that  a  score 
of  9  or  less  is  characteristic  of  physically  unfit  men.” 
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Indirect  tests  of  industrial  fatigue  are  intended  to  gage  fatigue  as 
it  may  be  indirectly  manifested,  as,  for  example,  in  output,  in  impaired 
health  and  in  labor  turnover. 

Output. — Studies  of  the  output  of  industrial  workers  offer  what  are 
probably  the  most  satisfactory  indirect  tests  of  fatigue.  They  are,  how¬ 
ever,  not  wholly  trustworthy,  must  be  considered  as  suggestive  rather  than 
absolute  indices  and  deductions  from  them  should  be  guarded.  Under 
industrial  conditions  as  they  are  usually  encountered,  it  is  difficult  to 
control  experiments  as  intricate  as  those  concerned  with  output.  It  is 
apparent  from  a  glance  at  a  chart  prepared  by  Florence  ( Schedule  of 
Industrial  Conditions  with  References  to  Determination  of  Working 
Capacity  )  that  estimations  of  fatigue  based  upon  output  studies  are  not 
lightly  to  be  undertaken. 

Chart  I 

Schedule  of  Industrial  Conditions  with  References  to  Determination  of 
Working  Capacity,  Slightly  Modified  from  Florence ,  after  Drinker 

I.  Length  and  Intensity  of  Activity 

II.  Nature  of  Work:  type  of  study  available  for  estimation  of  fatigue 

A.  Statistics  output 

B.  Accident  incidence 

C.  Power  utilization 

D.  Sickness  and  out-time,  medical  supervision 

E.  Objective  tests 

III.  Type  of  Workers 

A.  Sex,  age  and  race 

B.  Experience ;  date  of  entering  industry ;  former  occupations 

C.  Habits  and  home  conditions 

1.  The  amount  and  use  of  earnings ;  thrift ;  food ;  diet  and  time 
of  meals;  alcohol;  sleep  and  recreation;  home  accommoda¬ 
tion  and  hygiene ;  support  of  dependents 

2.  Method  and  length  of  transit  from  home  to  work 

3.  Duties  outside  factory  (housework  of  women,  etc.) 

4.  Sexual  and  family  relations 

D.  Point  of  view  “Animus” ;  trade-unionism,  patriotism,  economic 
self-interest,  herd  instinct,  etc. ;  general  intelligence 

IV.  Factory  Conditions 

A.  Physical:  time  and  place  of  work 

1.  Air :  temperature  and  humidity ;  ventilation  and  room  space ; 
dust  and  fumes ;  exhaust  systems ;  smell 

2.  Lififfit;  volume,  concentration,  glare 

3.  Noise 

4.  Safety  devices  and  first  aid 


756  DISEASES  DUE  TO  PHYSICAL  AGENCIES 

5.  Feeding 

6.  Drinking  water ;  rest  rooms ;  bathing  facilities 
B.  Social  and  economic 

1.  Flow  of  work;  depressions  and  rush  orders;  routing 

2.  Creation  of  staff.  Appointment  and  dismissal.  Perma¬ 

nency  of  tenure 

Unemployment.  Instruction  and  supervision 

3.  Maintenance  of  production 

Incentives;  natural  interest  in  work;  scale,  method  and 
assurance  of  wage  payment 

Discipline 

It  is  desirable  in  comparing  output  rates  under  varying  hours  of 
work  that  there  should  be  no  changes  in  the  personnel  of  the  group  ob¬ 
served;  no  changes  in  process,  materials  or  speed  of  machinery;  no 
changes  in  pay  rates  or  radical  variations  in  incentive  to  work ;  no  changes 
in  physical  conditions,  such  as  illumination  and  ventilation ;  and  no  obser¬ 
vations  made  until  practice  effects  have  been  obtained. 

In  Figure  6,  copied  from  Collis  and  Greenwood,  there  are  indicated 
hourly  variations  in  output  in  diverse  operations.  The  uppermost  curve 
illustrates  a  close  approximation  to  an  ideal  work  curve. 

Many  studies  have  indicated  that  output  for  day  workers  usually 
reaches  its  maximum  between  ten  o’clock  in  the  morning  and  noon  and 
is  at  its  minimum  near  the  end  of  the  daily  working  period.  It  is  prob¬ 
able  that  there  is  considerable  hourly  variation  in  the  normal  curve  of 
capacity  and  there  is  need  for  extended  observations  upon  many  individ¬ 
uals  before  the  normal  capacity  may  be  determined  for,  any  particular 
process. 

Though  output  may  show  a  decrease,  it  does  not  necessarily  indicate 
physical  deterioration  of  the  individual.  Many  of  the  most  involved 
studies  of  fatigue  are  lamentably  lacking  in  consideration  of  changes  in 
the  physical  condition  of  the  operatives  studied.  Spaeth  has  pointed  out 
the  fact  that  it  may  be  very  difficult  to  detect  the  early  stages  of  fatigue 
and  that  within  certain  limits  production  may  increase  wTith  fatigue. 

Daily  variations  have  shown  a  stepping  up  of  production  from  Monday 
until  Thursday  or  Friday,  occasionally  with  a  drop  on  Friday.  This 
may  be  explained  in  part  as  a  practice  effect,  or  the  low  production  early 
in  the  week  may  be  due  to  fatigue  resultant  from  week-end  activities. 

Production  curves  for  individual  workers,  kept  over  long  periods,  are 
of  value  as  suggesting  evidence  of  the  effects  of  work  on  health  or  of  health 
on  production.  Bunn  studied  the  production  curves  of  girls  making  in¬ 
candescent  lamps  and  was  able  to  correlate  low  production  with  poor 
physical  condition,  production  rising  with  an  improvement  of  the  health 
and  with  an  increase  in  weight  of  the  operatives  concerned. 
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jrIG  0t — Hourly  Output  of  Workers  at  Various  Types  of  Processes. 

(After  Collis  and  Greenwood.) 
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Lost  time  from  sickness  must  be  considered  as  an  index  of  great  value 
in  studying  the  physical  condition  of  workers  under  varying  conditions 
of  employment,  as  it  is  widely  recognized  that  fatigue  is  one  of  the  most 
potent  factors  in  the  causation  of  disease.  It  is  unfortunate  that  at  the 
present  time  few  industrial  organizations  maintain  records  of  sick  absentee¬ 
ism  which  warrant  careful  analysis.  The  United  States  Public  Health 
Service  and  various  associations  of  industrial  physicians  are  now,  however, 
endeavoring  to  standardize  morbidity  data  and  to  collect  statistical  ma¬ 
terial  which  can  scarcely  fail  to  be  of  value  not  only  in  the  study  of  work¬ 
ing  conditions  but  in  connection  with  numerous  problems  of  community 
health. 

It  is  important  that  in  considering  sick  absenteeism  there  be  as  little 
confusion  as  possible  of  absences  due  to  real  illness  with  those  due  to 
“personal”  and  other  causes.  For  statistical  purposes  it  is  desirable, 
though  frequently  impracticable,  that  definite  information  be  obtained 
regarding  the  causes  of  absences  of  even  one  day’s  duration,  and  for  com¬ 
plete  data  it  is  essential  that  there  be  obtained,  in  addition,  information 
regarding  portions  of  days  lost  and  tardiness,  the  “lost  quarters”  of  the 
British  studies. 

Accuracy  demands  the  careful  investigation  of  individual  cases  and 
the  recording  of  diagnoses  made  by  competent  persons.  Unfortunately 
many  circumstances  may  tend  to  invalidate  the  findings.  For  example, 
the  sickness  rate  in  an  establishment  which  pays  full  wages  during  periods 
of  sickness  may  vary  greatly  from  that  in  a  similar  establishment  paying 
no  wages  during  illness.  Different  establishment  sick  benefit  organiza¬ 
tions  have  varying  waiting  periods  during  which  no  benefit  is  paid  and 
this  variation  is  not  without  its  effect  upon  the  duration  of  sick  absentee¬ 
ism.  The  day  of  the  week  upon  which  sick  workers  feel  well  enough 
to  return  to  work  seems  to  be  dependent  upon  other  conditions  than  disease 
and  in  general  recovery  is  effected  more  often  by  Monday  than  by  Friday 
or  Saturday. 

Wholly  apart  from  such  factors  as  these,  but  affecting  industrial  sick¬ 
ness  rates,  is  the  influence  of  epidemics,  of  communicable  diseases  in 
the  homes  of  workers  and  climatic  and  other  conditions  bearing  upon  the 
incidence  of  incapacitating  disease  in  the  community  at  large.  It  is 
obvious  that  many  other  factors  than  fatigue  are  involved  in  the  produc¬ 
tion  of  sick  absenteeism. 

There  is  a  seasonal  variation  in  sickness  incidence  which  should  be 
regarded  in  connection  with  all  observations  upon  industrial  morbidity 
rates.  The  form  of  the  curve  which  represents  such  variations  will  vary 
with  climatic  conditions,  but  shows  as  well  the  influence  of  holidays  and 
vacation  periods.  The  curves  on  page  759  are  representative. 

Sickness  incidence,  like  accident  incidence,  may  bear  an  interesting 
relation  to  duration  of  employment,  illustrated  in  the  following  chart 
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based  upon  the  sickness  statistics  of  a  large  rubber  manufacturing  estab¬ 
lishment.  This  relation  is  perhaps  analogous  to  that  existing  between 
labor  turnover,  fatigue  and  duration  of  employment. 


Fig.  i.  Seasonal  Fluctuation  of  Sickness  Rate.  From  statistics  of  large  trade 
union  sick  benefit  fund.  Mean  of  means  over  six-year  period.  (United  States  Public 
Health  Service.) 


There  has  not  as  yet  been  demonstrated  with  any  fair  degree  of  pre¬ 
cision  the  relation  of  excessive  fatigue  to  lost  time  from  sickness,  though 
such  a  relation  probably  exists. 


Fig.  8. — Seasonal  Variation  in  Sickness  Rate  for  All  Diseases  (Light  Line)  and 
All  Diseases  Exclusive  of  Influenza  and  Grippe  (Heavy  Line).  From  statistics 
of  sick  benefit  associations.  Includes  only  cases  of  sickness  and  non-industrial  acci¬ 
dents  which  caused  absence  from  work  for  one  week  or  longer.  (United  States  Public 
Health  Service.) 

A  great  number  of  contributions  to  the  literature  have  been  concerned 
with  the  inter-relation  of  fatigue  and  industrial  accidents.  It  was  Ver¬ 
non’s  opinion  that  “speed  of  production  is  the  essential  factor  in  accident 
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causation  which  can  never  he  neglected.”  An  increase  in  the  rate  of 
production  may  bring  about  a  relatively  greater  increase  in  the  number 
of  attendant  accidents.  Collis  and  Greenwood  observe  that  increase  of 
accidents  is  then  primarily  an  indication  of  an  increase  rather  than  a  de¬ 
crease  in  working  capacity  of  activity  rather  than  fatigue.”  Vernon  held, 
however,  that  under  certain  conditions  fatigue  was  productive  of  accidents. 
He  found  that  with  women  working  night  shifts,  accidents  were  47  per 
cent  more  numerous  on  the  last  day  of  the  week  than  on  the  first,  that 
accidents  to  women  were  two  and  a  half  times  more  numerous  during  a 
12-hour  day,  75-hour  week,  than  during  a  10-hour  day,  54%-hour  week. 


Fig.  9. — Frequency  of  Sickness  and  Non-industrial  Accidents  over  Two-year 
Period  Classified  According  to  Length  of  Service  with  the  Employing  Company. 
From  the  statistics  of  a  large  manufacturing  establishment,  including  cases  causing 
absence  from  work  for  from  one  day  to  one  year.  (United  States  Public  Health 
Service. ) 

The  accident  rates  for  men  show  no  important  change  under  similar  varia¬ 
tions  in  working  hours. 

The  conclusions  regarding  industrial  accidents  of  the  American  Com¬ 
mittee  on  Industrial  Fatigue  of  the  Council  of  National  Defense  follow: 

“a.  In  the  absence  of  fatigue,  accidents  vary  directly  with  speed  of 
production,  owing  to  increased  exposure  to  risk. 

“b.  The  breaking  up  of  this  regular  variation  by  fatigue  is  indicated 

by: 

“(1)  The  rise  of  accidents  with  the  fall  of  output. 

“(2)  The  disproportionate  rise  of  accidents  with  the  rise  of  output 
and  the  absence  of  a  proportionate  fall  of  accidents  with  the  fall  of  output 
in  the  final  hours  of  the  day. 

uc.  The  importance  of  fatigue  in  the  causation  of  accidents  is  em¬ 
phasized  by  the  fact  that  the  higher  accident  risk  accompanies  the  deeper 
decline  of  working  capacity : 
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“(1)  In  the  second  spell  as  compared  with  the  first. 

(2)  In  muscular  work  as  compared  with  dexterous  and  machine 

work. 

(3)  At  the  10-hour  plant  as  compared  with  the  8-hour  plant. 

d.  The  level  of  the  accident  rate  varies  inversely  with  the  experience 
of  the  workers.” 

Spoilt  work  offers  indirect  evidence  of  fatigue,  though  accurate  data 
bearing  upon  this  subject  are  not  abundant.  Damage  to  products  or  tools 
probably  occurs  at  about  such  times  as  accidents  to  workers  are  incurred 
and  is  undoubtedly  due  in  part  to  the  speed  of  production  and  not  wholly 
to  failing  muscular  coordination  evidencing  fatigue.  It  has  been  found 
that  the  error  curve,  among  clerical  workers,  varies  inversely  with  the 
output,  that  efficiency  may  be  measured  by  output  and  that  the  form  of 
the  error  curve  is  similar  to  that  due  to  physical  fatigue. 

Labor  turnover  is  unquestionably  related  to  fatigue,  though  it  is  diffi¬ 
cult  to  recognize  in  a  coefficient  of  turnover  a  definite  index  of  fatigue. 
JSTew  employees  frequently  find  themselves  unable  .to  maintain  a  pre¬ 
scribed  pace,  doing  work  to  which  they  may  not  he  accustomed.  The 
work  may  he  such  as  to  demand  at  first  excessive  effort  of  mind  and  body 
and  workers  leave  the  new-found  jobs  for  others  which  promise  greater 
ease.  It  is  recognized  that  labor  turnover  is  greatest  among  employees 
of  short  periods  of  service. 

There  are  certain  factors  which  are  of  special  importance  in  the  pro¬ 
duction  of  industrial  fatigue  and  which  are,  in  consequence,  worthy  of 
consideration  because  of  their  bearing  upon  the  prevention  or  reduction 
of  excessive  fatigue. 

Hours  of  Labor. — Some  decades  ago  industrialists  made  frequent 
declaration  that  it  was  in  the  last  hour  of  work  that  profits  were  made, 
that  “the  longer  the  hours,  the  greater  the  profit.”  In  different  phrasing 
the  same  concepts  are  expressed  even  now,  but  they  are  generalizations 
applicable  only  within  certain  industries  and  to  certain  types  of  operation. 

An  extensive  experience  with  munition  workers  during  the  War  led 
Vernon  to  state,  “that  the  hours  of  labor  should  be  varied  between  wide 
limits  according  to  the  character  of  the  work  performed.  This  obvious 
fact  is  not  realized  by  many  managers  of  munition  works,  and  the  tendency 
is  usually  toward  uniformity  of  hours  for  all  types  of  labor  and  for  workers 
of  both  sexes.”  The  truth  of  this  statement  should  be  held  in  mind  in 
considering  the  proper  length  of  the  workday  in  any  industry.  There  are 
few  industrial  establishments  in  which  the  processes  of  manufacture  are  so 
uniform  in  character  as  to  justify  the  establishment  of  workdays  of  the 
same  length  for  all  workers,  upon  the  assumption  that  such  hours  would 
provide  for  maximum  output  with  minimum  fatigue.  The  question  of  a 
48-hour  week,  for  example,  is  not  alone  one  of  fatigue  but  is  a  complex 
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social,  economic  and  human  problem.  Scientific  analyses  of  statistics  of 
output  and  sickness  under  varying  hours  of  work  are  of  value,  but  they 
can  seldom  serve  as  a  foundation  for  arguments  favoring  a  short  workday. 

Output  studies  have  shown  that  in  many  processes  in  which  production 
is  not  almost  wholly  determined  by  machinery,  as  regards  both  quantity 
and  quality,  a  reduction  of  working  hours  is  accompanied  by  an  increase 
in  production  possibly  so  great  as  to  more  than  compensate  for  the  decrease 
in  hours  worked. 

The  following  table  based  upon  material  published  by  Vernon  presents 
in  condensed  form  the  results  of  the  reduction  of  the  hours  of  work,  ex¬ 
pressed  in  terms  of  output. 

Results  of  Reduction  of  Hours 


Nature  of  Work 

Week  Ending 

Actual  Hours 
of  Work  per 
Week 

Relative  Out¬ 
put  per  Work¬ 
ing  Hour 

Hours 
of  Work' 
by  Rela¬ 
tive  Out¬ 
put 

Per 
Cent 
Reduc¬ 
tion  of 
Hours 

Per  Cent 
Gain  or 
Loss  in 
Output 

Men  sizing- 

fuse  bodies. 
Heavy  work. 

Nov.  14  to  Dec.  19 
Feb.  27  to  Apr.  16 
Oct.  7  to  Nov.  4 
Nov.  11  to  Dec.  16 

58.2 

50.5 

51.3 

51.2 

100 

122 

137 

139 

• 

5820 

6161 

7028 

7117 

13 

12 

12 

+  6 
+21 
+22 

Women  turn¬ 
ing  alumi¬ 
num  fuse 
bodies.  Mod¬ 
erately  heavy 
work. 

Nov.  14  to  Dec.  19 
May  14  to  July  2 
Nov.  11  to  Dec.  16 

66.2 

54.8 

45.6 

100 

134 

158 

6620 

7343 

7205 

17 

31 

+  9 

Women  mill¬ 
ing  a  screw 
thread.  Light 
work. 

Nov.  21  to  Dec.  19 
July  16  to  Aug.  6 
Oct.  14  to  Nov.  18 

64.9 

54.8 

48.1 

100 

121 

133 

6490 

'6631 

6397 

16 

26 

+  2 
-  1 

Boys  boring 
top  caps 
(day  and 

night  shifts). 
Light  work. 

Nov.  15  to  Dec.  19 

May  1  to  May  28 

[July  3  to  Sept.  23 

July  2  to  Sept.  23 

72.5 

54.7 

52.^545 
56.2)  54,5 

100 

117 

129?  129 
128)  129 

7250 

6400 

7030 

25 

25 

—12 

—  3 

Boys  sizing 
base  plugs. 
Moderately 
heavy  work. 

Nov.  22  to  Dec.  19 
Feb.  7  to  Apr.  16 
May  7  to  May  31 

68.3 

57.0 

60.9 

100 

142 

155 

6830 

8094 

9440 

17 

11 

+19 

+38 

The  table  offers  striking  evidence  of  the  falsity  of  the  traditional 
belief  in  the  economic  value  of  long  hours  of  labor,  certainly  so  far  as 
these  particular  processes  or  similar  ones  are  concerned.  The*  first  group 
of  men,  working  seven  hours  less  a  week,  increased  their  weekly  output 
22  per  cent.  The  second  group  of  women,  working  over  twenty  hours 
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less  a  week,  increased  their  weekly  output  9  per  cent.  The  third  and 
fourth  groups,  employed  on  light  work,  with  a  reduction  of  hours  amount¬ 
ing  to  about  25  per  cent,  almost  maintained  the  production  of  the  long 
work  period,  the  hourly  output  showing  a  marked  increase.  The  fifth 
group  displayed  a  remarkably  favorable  reaction  to  the  shortening  of  hours 
of  work,  a  reduction  in  hours  of  11  per  cent,  resulting  in  an  increase  in 
output  amounting  to  38  per  cent. 

Vernon  made  use  of  a  graphic  method  for  the  estimation  of  probable 
rates  of  output,  assuming  reduction  in  weekly  hours  beyond  those  for 
which  data  were  actually  available.  Though  somewhat  speculative,  esti¬ 
mates  of  this  character  are  of  interest  and  value.  Figure  10  represents 


75  70  65  60  55  50  45  40 

Wclkly  Hours  of  Work 

Fig.  10. — Results  of  Reduction  of  Hours.  The?  broken  lines  show  the  probable  trend 
of  the  respective  output  curves.  (After  Vernon.) 

graphically  data  set  forth  in  the  foregoing  table,  the  broken  lines  showing 
the  probable  trend  of  the  respective  output  curves. 

Rest  Periods. — There  is  much  evidence  that  in  certain  industries  the 
introduction  of  rest  periods  favors  an  increase  in  production  without  an 
accompanying  fatigue  oD  workers.  The  rests  may  be  frequent  and  of 
short  duration  or  longer,  periodic  recesses.  Frederick  Taylor’s  illustration 
of  the  value  of  frequent  rest  periods  in  the  handling  of  pig  iron  is  of  much 
interest.  An  average  workman  had  loaded  1 2%  long  tons  of  pig  iron 
daily.  At  this  task,  a  workman,  acting  under  continued  instructions  as 
to  when  to  work  and  when  to  rest,  was  able  to  load  47%  tons,  and  main¬ 
tained  this  capacity  over  a  period  of  years.  Other  workmen  similarly 
instructed  displayed  similar  abilities. 

The  report  of  the  American  Committee  on  Industrial  Fatigue  indi¬ 
cates  that,  in  the  plants,  studied  by  that  committee,  the  hourly  rate  of 
production  was  usually  increased  after  recesses,  while  the  total  daily  pro¬ 
duction  varied,  with  some  workers  falling  and  with  others  being  main- 
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tained.  There  was  noted  an  increase  in  production  following  holidays. 
It  was  the  opinion  of  Dr.  Vernon  that  rest  periods  are  essential  in  active 
work  and,  if  not  provided  for,  are  taken  spontaneously  by  workmen. 

Night  Work  . — The  British  Committee  concluded  that  night  work  for 
men,  if  not  continuous,  did  not  result  in  any  decrease  of  production. 
With  women  night  production  fell  very  slightly  below  that  of  the  day. 
With  continuous,  night  employment,  however,  the  night  production  of 
women  was  notably  inferior  to  that  of  the  day.  The  Committee  attributed 
the  inferiority  of  continuous  night  work  to  the  probable  difficulties  workers 
experienced  in  securing  proper  rest  during  the  day  and  to  the  devotion 
of  resting  hours  to  recreation  and  home  duties. 

Though  it  has  been  customary  to  employ  night  shifts  for  longer  hours 
than  day  shifts,  it  is  in  many  industries  a  measure  of  doubtful  economic 
value,  wholly  aside  from  its  social  aspects.  The  American  Committee 
found  in  a  plant  maintaining  a  10-hour  day  shift  and  a  12-hour  night 
shift  that  there  was  an  abrupt  fall  of  production  in  the  last  two  hours 
of  the  night  shift  and  a  gradual  slowing  in  rate  of  production  during 
the  night. 

Temperature,  Humidity  and  Ventilation. — The  relation  of  tempera¬ 
ture  to  the  physical  resources  of  workers,  as  evidenced  in  output,  is  appar¬ 
ently  established,  though  as  yet  statistical  evidences  are  meager.  The 
exhausting  effects  of  high  temperatures,  especially  when  combined  with 
high  humidity  and  limited  air  movement,  are  generally  recognized. 

Seasonal  variation  in  output  shows  a  striking  agreement  with  the  sea¬ 
sonal  variation  in  temperature.  The  accompanying  figure  (Fig.  11), 
copied  from  a  report  by  Dr.  Vernon,  upon  the  effects  of  hours  of  work  and 
ventilation  upon  output  in  the  tin-plate  industry,  illustrates  this  point 
clearly.  It  should  be  noted,  in  this  connection,  that  the  period  of  low  pro¬ 
duction  coincides  in  general  with  the  period  of  low  morbidity. 

Among  British  munition  workers,  accident  rates,  as  indicative  of  the 
effects  of  temperature  upon  operatives,  tended  to  increase  as  the  tempera¬ 
ture  fell  below  the  optimum  range  of  65°  to  69°  F.  and  again  increased 
as  the  temperature  rose  above  70°  F. 

Lighting  is  related  to  industrial  fatigue  in  so  far  as  inadequate  or 
improper  illumination  serves  to  render  work  more  difficult  and  to  de¬ 
mand  unaccustomed  care  and  application.  Though  “eye-strain”  is  a  term 
exceedingly  difficult  of  definition,  it  is  freely  used  in  the  discussion  of 
problems  of  industrial  illumination.  There  is  reason  to  believe  that,  ex¬ 
cept  under  extreme  conditions  of  illumination  and  work,  eye-strain  is  not 
produced  unless  there  is  preexistent  some  disturbance  of  ocular  function. 
It  has  been  urged  that  the  efficiency  of  employees  can  be  materially  ad¬ 
vanced  by  the  painting  white  of  the  walls  of  their  workrooms ;  but  it  would 
be  of  more  fundamental  value  to  secure  first  proper  correction  of  refrac¬ 
tive  errors  in  those  possessed  of  ocular  defects. 
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“Scientific  management”  has  progressed  so  far  as  to  demonstrate  the 
faults  of  many  accepted,  traditional  work  methods.  Through  time  and 
motion  studies  the  waste  of  energy  in  a  multitude  of  tasks  has  been  ex¬ 
posed  and  better  methods  suggested.  Though  the  “one  best  way  to  work” 
may  not  have  been  found  by  Taylor  and  his  followers,  it  is  certain  that 
they  have  evolved  better  ways  to  work  and  their  contributions  toward  the 
diminution  of  unnecessary  and  excessive  industrial  fatigue  have  been 
invaluable. 

Hot  only  are  the  motions  which  a  worker  makes  a  source  of  fatigue, 
but  his  posture  at  work  is  of  great  importance  in  this  connection.  The 


Fig.  11. — Seasonal  Relations  of  Temperature  and  Output.  (After  Vernon.) 


proper  adjustment  of  the  working  planes  in  relation  to  the  individual 
worker  and  the  process  at  which  he  is  engaged  and,  if  at  a  sitting  job,  his 
chair  or  stool,  warrant  thoughtful  consideration. 

During  recent  years,  a  popular  interest  in  industrial  seating  has  evoked 
considerable  hastily  prepared  literature  upon  the  subject  and  has  resulted 
in  the  flooding  of  markets  with  “orthopedic”  chairs  of  great  variety.  It 
must  be  recognized  that  even  chairs  of  good  design  do  not  offer  a  panacea 
for  the  postural  ills  of  industrial  workers.  The  harmful  effects  of  con¬ 
stant  standing  are  matched  by  the  harmful  effects  of  constant  sitting. 
Through  the  designing  of  work  benches  to  permit  of  standing  or  sitting 
work,  through  rest  periods,  through  arrangements  whereby  workers  carry 
finished  work  away  or  bring  supplies,  posture  may  be  varied. 

The  maintenance  of  proper  posture  during  work  may  be  facilitated 
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by  the  proper  design  of  work  bench  or  machine,  by  a  good  seat  when  the 
use  of  a  seat  is  practicable,  by  a  suitable  foot  rest  or  treadle  and  by  con¬ 
venient  location  of  supplies  and  the  products  of  the  operation. 

Of  necessity  all  of  these  factors  must  be  considered  in  their  relation 
to  individual  workers.  Eor  a  factory  in  which  are  carried  on  a  variety 
of  operations  there  is  no  “ideal”  work  chair  or  bench.  Benches  may  be 
adjustable  or  supplemented  by  floor  platforms  for  workers  of  short  stature 
or  bench  platforms  for  unusually  tall  workers.  Work  chairs  to  meet  the 
demands  of  the  customarily  greatly  varied  types  of  workers  who  are  to  use 
them  must  either  be  supplied  in  a  variety  of  sizes  and  forms  or  be  ad¬ 
justable.  Chairs  of  the  latter  sort  are,  for  economic  reasons,  more  de¬ 
sirable.  The  height  of  the  seat  above  the  floor,  the  depth,  shape  and 
mobility  of  the  seat,  the  form  and  position  of  the  back  are  of  importance 
in  considering  chair  design.  Stability,  finish,  sturdiness  and  cost  are  in 
addition  of  concern  to  industrial  executives.  A  chair  may  be  possessed 
of  many  merits  and  carry  the  endorsement  of  eminent  medical  authorities 
and  yet  be  wholly  unsuited  to  the  requirements  of  a  particular  operation. 
A  problem  in  industrial  seating  should  be  carefully  worked  out  with  re¬ 
gard  for  such  requirements  and  a  chair  found  or  made  to  suit  the  machine 
and  its  operator.  In  relatively  few  instances  are  machines  designed  with 
much  thought  of  the  proper  position  of  the  operator  upon  whose  function¬ 
ing  the  utility  of  the  machine  must  depend.8 

Occupational  Neuroses. — Under  the  somewhat  unsatisfactory  term 
“neuroses”  have  been  grouped  a  variety  of  conditions  associated  with  the 
sustained  use  of  limited  groups  of  muscles.  Of  this  nature  are  the 
“cramps”  of  telegraphers,  penmen  and  pianists  and  the  disabilities  in¬ 
curred  by  cigar  makers  and  hammermen.  Many  of  the  cases  of  occupa¬ 
tional  neuroses  present  a  large  psychic  element;  in  others  there  are  asso¬ 
ciated  with  the  local  symptoms  and  signs  evidences  of  preexistent  disease, 
such  as  the  cervical  hypertrophic  arthritis  frequently  foqnd  in  cigar 
makers.  Though  the  relation  of  the  various  disabilities  to  monotonous 
and  continued  movements  may  be  beyond  question,  there  is  little  evidence 
that  the  neuroses  are  truly  fatigue  effects. 

The  elimination  or  reduction  of  industrial  fatigue  is  essentially  a 
problem  of  the  mutual  adaptation  of  a  workman  and  a  job  with  regard 
for  the  reasonable  demands  of  the  job  and  physical  and  mental  resources 
of  the  worker.  Many  studies  have  revealed  the  enormous  incidence  of 
physical  defects  and  impaired  function  among  men  of  working  age  in  this 
and  other  countries.  Without  consideration  of  such  defects  and  of  changes 
in  the  physical  condition  of  workers  under  observation,  fatigue  studies 
cannot  but  be  lamentably  lacking. 

8  The  New  York  Industrial  Commission  Bulletin  104,  1921,  “Industrial  Posture 
and  Fatigue,”  presents  an  interesting  and  popular  discussion  of  the  subject  and  con¬ 
tains  a  bibliography. 
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The  treatment  for  fatigue  is  rest.  Various  devices  for  securing  rest 
have  been  considered  in  the  foregoing  discussion  of  the  conditions  under 
which  industrial  work  is  carried  on. 

There  is  probably  no  factor  within  and  without  industrial  life  as  im¬ 
portant  in  its  causative  or  precipitative  relation  to  disease  as  fatigue. 
It  is  “the  great  industrial  disease.”  Though  it  is  difficult  of  accurate 
diagnosis,  experience  has  brought  forth  some  knowledge  of  its  causes,  of 
its  prophylaxis  and  its  treatment.  It  still  remains  the  most  important 
field  of  endeavor  for  the  industrial  hygienist. 
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CHAPTER  XXXVI 


PNEUMOCONIOSIS 
A.  J.  Lanza 

Pneumoconiosis  has  been  attracting  a  great  deal  of  attention  in  recent 
years,  particularly  in  connection  with  the  mining  industry,  in  which  it 
has  become  associated  with  tuberculosis  to  such  an  alarming  degree  as  to 
cause  national  apprehension  in  many  countries. 

As  commonly  met  with  in  clinical  practice,  pneumoconiosis  may  he 
due  to  the  inhalation  of  silicious  dust  (hard  rock  metal  mining,  quarry¬ 
ing,  the  pottery  industry,  etc.),  in  which  case  it  is  termed  “silicosis.”  It 
may  also  be  due  to  the  inhalation  of  coal  dust,  “anthracosis,”  or  to  the 
inhalation  of  metal  particles,  “siderosis,”  or  to  the  organic  dusts  associated 
with  the  textile  and  other  industries.  Of  all  the  varieties  of  this  disease, 
silicosis  is  by  far  the  most  important,  both  on  account  of  its  extent  and 
of  its  being  so  closely  allied  with  tuberculosis. 

Generally  speaking,  in  regard  to  inorganic  dusts,  it  may  be  stated  that 
the  harmfulness  of  any  such  dust  is  in  direct  proportion  to  the  amount 
of  free  silica  which  it  contains. 

Only  very  minute  particles  of  dust,  5  microns  or  less  in  diameter, 
can  find  their  way  into  the  lung  tissue.  The  dust  particles  pass  down 
the  air  passages  into  the  alveoli,  in  which  they  set  up  a  catarrhal  process. 
They  penetrate  the  walls  of  the  alveoli  and  are  carried  along  the  lym¬ 
phatic  channels,  causing  an  inflammatory  blocking  with  the  production  of 
fibrous  tissue.  This  fibrous  process  is  at  first  discrete  in  character,  but 
may  gradually  proceed  to  the  complete  obliteration  of  the  lung  tissue. 

The  degree  and  rapidity  of  development  of  fibrosis,  following  the  in¬ 
halation  of  dust,  depend  upon  the  nature  of  the  dust  and  the  extent  of 
exposure  thereto.  Anthracosis  is  a  more  mild  fibrosis  than  silicosis,  while 
the  miner  in  quartz  develops  silicosis  much  more  rapidly  than  the  pottery 
worker.  It  is,  so  to  speak,  a  question  of  dosage. 

It  might  naturally  be  thought  that  the  fibrosis  produced  by  pneumo¬ 
coniosis  would  be  a  protection  against  tuberculosis.  This  is  true  in  the 
case  of  coal  dust ;  the  exact  opposite  is  true  of  silicious  dust.  The  reason 
is  not  entirely  clear.  It  is  supposed  that  the  protective  action  of  coal 
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dust  is  due  to  the  fact  that  it  stimulates  phagocytosis,  as  a  result  of 
which  not  only  the  particles  of  coal  dust,  but  any  bacteria  that  happen 
to  be  present,  are  extruded  from  the  lung.  Certainly  coal  miners  are  rela¬ 
tively  free  from  tuberculosis,  while  metal  miners  have  a  very  high  death- 
rate  from  that  disease,  varying  in  different  localities  with  the  nature  of 
the  ground  in  which  they  work.  Recent  investigations  1  indicate  that 
the  action  of  silica  dust  is  not,  as  has  been  always  supposed,  mechanical, 
but  largely  chemical ;  and  that  the  hardness,  sharpness  and  insolubility  of 
the  silica  particles  will  not  furnish  the  explanation  for  the  extreme  fibrosis 
which  they  cause,  with  the  consequent  liability  to  tuberculosis. 

As  far  as  organic  dusts  are  concerned,  their  action  seems  to  he  mostly 
limited  to  irritation  of  the  upper  air  passages,  probably  on  account  of  their 
relatively  large  particles ;  nor  is  their  relationship  to  tuberculosis  as  defi¬ 
nite  as  in  the  case  of  inorganic  dusts. 

Cement  dust,  which  has  been  the  subject  of  some  dispute,  would  appear 
to  be  similar  in  action  to  the  organic  dusts. 

Symptomatology  and  Prognosis. — The  onset  of  pneumoconiosis  is  in¬ 
sidious  and  may  extend  over  years.  In  a  typical  case  of  silicosis,  the 
patient  notices  a  gradually  increasing  shortness  of  breath.  This  may 
he  the  only  symptom  for  months  and  he  is  not  apt  to  seek  medical  advice 
until  it  causes  inconvenience  upon  exertion.  As  dyspnea  advances  a  cough 
develops,  which  is  most  troublesome  in  the  early  morning,  and  it  is  a 
common  complaint  of  these  patients  that  it  causes  them  to  vomit  their 
breakfast.  There  is  little  sputum  until  the  later  stages  of  disease  or 
until  infection  occurs.  The  patient  usually  appears  quite  well  and  robust, 
with  little  or  no  loss  in  weight  and  no  cyanosis,  even  with  well-marked 
dyspnea.  As  soon,  however,  as  a  tuberculous  infection  becomes  activated 
the  clinical  picture  changes,  there  is  profuse  cough  and  expectoration, 
afternoon  rise  of  temperature,  loss  of  weight  and  all  the  symptoms  of  a 
rapidly  progressing  consumption.  A  common  feature  of  the  earlier  stages 
of  silicosis  is  the  tendency  to  “catch  colds.” 

Physical  examination  in  the  early  cases  may  reveal  nothing,  and  even 
where  there  is  a  sufficient  degree  of  fibrosis  to  interfere  with  the  patient’s 
ability  to  work,  on  account  of  the  consequent  dyspnea,  there  may  he 
nothing  discernible  but  weakened  breath  sounds.  A  diagnosis  is  im¬ 
possible  without  a  knowledge  of  the  patient’s  occupation  and  of  the  hazards 
incident  thereto.  The  X-ray  is  of  the  greatest  assistance,  revealing  in 
selected  cases  the  presence  of  fibrosis  even  before  physical  signs  are  pres¬ 
ent ;  but  the  interpretation  of  X-ray  plates  of  pneumoconiosis  is  often 
difficult  and  misleading.  They  may  resemble  tuberculosis  so  closely  that 
only  an  expert  can  differentiate  between  them.  In  the  later  stages  there 
may  be  dullness  on  percussion,  a  number  of  adventitious  sounds  may  he 
heard  and  the  rigidity  of  the  chest  wall  due  to  the  underlying  fibrosis  is 

1  Mavrogordato  for  the  South  African  Institute  for  Medical  Research. 
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well  marked  and  may  call  into  play  all  the  extraordinary  muscles  of  respir¬ 
ation.  Moist  rales  usually  signify  infection,  generally  tuberculosis,  but 
may  be  absent,  due  to  thickened  pleura  and  dense  fibrosis,  even  when 
there  are  tubercle  bacilli  in  the  sputum  and  other  symptoms  of  tubercu¬ 
losis  present.  They  are  nearly  always  to  be  heard  in  the  final  stages. 

It  is  convenient  to  divide  pneumoconiosis  into  three  stages :  (1)  where 
there  are  symptoms  but  no  disability;  (2)  where  there  are  both  symptoms 
and  an  impairment  of  ability  to  work;  and  (3)  where  there  is  complete 
disability.  Tuberculous  infection  may  take  place  at  any  stage,  and  prac¬ 
tically  always  terminates  the  third. 

As  with  tuberculosis  “symptoms  are  more  important  than  signs”  and 
a  gradually  increasing  dyspnea  in  an  otherwise  healthy  adult  who  is 
exposed  to  a  dust  hazard  in  his  daily  work  is  strong  presumptive  evi¬ 
dence  of  pneumoconiosis,  especially  if  the  X-ray  shows  a  bilateral,  evenly 
distributed  shadowing. 

The  prognosis  depends  upon  the  extent  of  the  disease  and  the  ability 
of  the  patient  to  change  his  occupation.  Coal  miners,  while  comparatively 
free  from  tuberculosis,  are  prone  to  bronchitis  and  pneumonia  in  later 
life,  but  their  fibrosis  may  cause  little  or  no  actual  disability.  In  silicosis 
the  prognosis  is  good  if  the  fibrosis  is  not  extensive  and  if  the  patient 
can  secure  a  dust-free  occupation.  Otherwise  the  prognosis  is  bad  and 
tubercle  infection  is  almost  inevitable,  particularly  where  the  dust  respon¬ 
sible  is  of  a  highly  silicious  nature  (60  per  cent  or  more  free  silica). 

Where  the  patient  can  secure  a  more  healthful  occupation  the  lung 
tends  to  rid  itself  of  dust,  and  even  with  a  well-marked  dyspnea  improve¬ 
ment  may  be  looked  for. 

Treatment  and  Prevention. — The  fundamental  requirement  in  the 
treatment  of  pneumoconiosis  is  that  the  patient  immediately  abandon  his 
occupation.  In  the  face  of  continued  exposure  to  harmful  dust  there  can 
be  no  treatment.  Otherwise  the  treatment  is  hygienic.  Both  work  and 
sleep  in  the  open  air  are  indicated,  and  if  the  disease  is  well  advanced 
a  rest  of  several  months  is  most  advantageous.  Unfortunately  these  pa¬ 
tients  are  all  working  people,  and  not  only  is  it  often  impossible  for  them 
to  take  a  rest,  but  frequently  they  cannot  even  change  their  occupation. 
In  this  event,  if  they  can  put  in  the  summer  working  in  the  fields  at  fruit 
picking  or  other  agricultural  employment,  it  will  tend  to  prolong  their 
lives.  A  sedative  cough  mixture  may  be  necessary  in  some  cases.  In  the 
event  of  tuberculous  infection  the  treatment  does  not  differ  from  that  of 
pulmonary  tuberculosis  in  general.  It  would  appear  that  the  families 
of  men  who  are  exposed  to  silicious  dusts  do  not  suffer  from  tuberculosis 
to  an  undue  extent.  This  may  be  due  to  the  fact  that  tuberculosis  in 
silicotics  usually  runs  a  rapid  course,  lessening  the  chances  for  the  spread 
of  infection. 

The  prevention  of  pneumoconiosis  lies  wholly  in  the  prevention  of 
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harmful  dusts  in  mines,  factories,  quarries,  stoneworks  and  the  like.  The 
dust  must  be  overcome  at  the  point  of  origin,  either  by  the  use  of  water, 
as  with  the  mine  drill,  stonecrushing,  pneumatic  stonecutting  and  the  use 
of  grinding  wheels,  or  by  the  use  of  a  dust  exhaust  system  as  seen  in  fac¬ 
tories.  Increased  ventilation  by  moving  large  quantities  of  air  and  “dilut¬ 
ing”  the  dust  is  useful,  but  will  not  of  itself  suffice.  Once  the  dust  is  in 
the  atmosphere,  it  is  not  possible  to  prevent  it  being  inhaled.  Dependence 
upon  respirators  is  fallacious,  for  a  respirator  which  would  filter  out  the 
minute  dust  particles  that  cause  trouble  would  offer  such  resistance  to 
breathing  as  to  render  its  use  impossible  for  continued  work.  Mouth 
breathing  increases  the  susceptibility  to  dust  inhalation,  and  those  subject 
to  this  habit,  as  well  as  arrested  cases  of  tuberculosis,  and  those  subject 
to  derangements  of  the  respiratory  tract,  should  be  warned  against  working 
in  dusty  trades. 
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OCCUPATION  NEUROSES 

Clarence  A.  Patten  and  Theodore  H.  Weisenburg 

An  occupational  neurosis,  according  to  Mills,  is  an  affection  of  the 
neuromuscular  apparatus  due  to  special  occupations,  coming  on  after  the 
individual  becomes  an  expert  in  the  particular  operation.  There  are  va¬ 
rious  terms  used  to  denote  this  condition:  fatigue  neuroses,  occupation 
spasms,  copodyskinesia,  anapeiratic  paralysis,  professional  impotence,  pro¬ 
fessional  hyperkinesia,  and  professional  dyskinesia.  It  is  found  princi¬ 
pally  in  certain  types  of  occupations,  particularly  those  which  demand 
excessive  and  long-continued  use  of  groups  of  muscles  concerned  in  highly 
specialized  movements.  The  following  is  a  partial  list :  scriveners,  telegra¬ 
phers,  stenographers,  typists,  pianists,  violinists,  trap  drummers,  cornet 
players,  seamstresses,  sewing-machine  operators,  artists,  dancers,  turners, 
shoemakers,  shoefitters,  tailors,  blacksmiths,  carpenters,  watchmakers,  gold¬ 
beaters,  weavers,  milkers,  money  counters,  compositors,  typesetters,  grind¬ 
ers,  cutlers,  cigarette  makers,  letter  sorters,  voice  users,  knitters,  etc. 
From  the  list  given  it  can  be  seen  that  the  majority  of  cases  are  concerned 
with  identical  muscle  movements  constantly  repeated.  The  individual 
who  works  now  with  one  group  of  muscles,  and  now  another,  is  seldom 
affected.  It  is  the  person  who  makes  the  same  muscle  movements  with¬ 
out  variations  who  develops  an  occupational  paralysis.  Further,  we  find 
that  in  many  of  these  muscle  movements  there  is  a  very  limited  range; 
it  is  often  a  delicate,  precise,  patternlike  motion  such  as  the  telegrapher 
uses,  in  which  the  key  is  grasped  always  in  a  certain  manner,  moved  in  a 
definite  manner  and  with  a  range  of  motion  less  than  a  half  inch  in  radius. 
Grosser  movements  that  are  patternlike  in  repetition  usually  demand  a 
commensurate  expenditure  of  energy,  and  may  become,  therefore,  similar 
in  effect  to  those  of  lesser  range. 

Particular  types  of  occupation  and  highly  specialized  movements  are 
not  accountable  entirely  for  the  development  of  this  form  of  neurosis. 
Overwork  and  fatigue  may  be  precipitating  causes,  inasmuch  as  there  is  a 
limit  to  the  amount  of  reserve  in  a  given  muscle  and  nerve.  Crile’s  ex¬ 
periments  in  exhaustion  show  conclusively  that  under  prolonged  activity 
there  results — so  far  as  the  nervous  system  is  concerned — fatigue  of  a 
certain  proportion  of  nerve  cells  from  which  they  only  partially  recover, 
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or  an  exhaustion  which  does  not  permit  of  recovery.  In  the  occupations 
which  require  rapid  and  prolonged  repetition  of  a  movement  in  a  limited 
group  of  muscles,  the  centers  of  nerve  control  over  these  groups  must  be 
kept  in  a  state  of  continuous  activity.  If  fatigue  affects  certain  of  these 
cell  groups  there  will  develop,  as  a  natural  sequence,  inadequate  muscle 
1  esponse  and  incoordinate  movement.  If  the  nerve  centers  are  overstimu¬ 
lated,.  the  muscles  may  be  thrown  into  a  condition  of  tonic  contraction  con¬ 
stituting  the  so-called  spasms”  or  “cramps”  so  frequently  encountered. 
Overstimulation  likewise  will  produce  incoordination.  Prolonged  fatigue 
or  overstimulation  will  result  sooner  or  later  in  changes  in  the  higher 
nerve,  centers  or  muscle  substance  which  permanently  impair  their 
functions. 

Any  factor  which  causes  a  disturbance  of  nutrition  in  the  nerve  cen¬ 
ters  or  muscles  increases  the  possibility  of  the  occurrence  of  paralysis, 
spasm  or  tremor.  Such  factors  may  he  found  in  the  toxic  products  of 
fatigue,  in  chronic  systemic  infections,  such  as  tuberculosis,  syphilis,  kid¬ 
ney  disease,  heart  disease,  etc. ;  in  local  disturbances,  such  as  arthritis, 
tendon  affections,  hone  disease,  etc. ;  and  in  toxic  states  from  endogenous 
or  exogenous  sources,  with  which  every  one  is  familiar. 

Probably  the  most  important  single  consideration  is  that  which  con¬ 
cerns  the  make-up  of  the  individual.  Occupation  neuroses  are  most  fre¬ 
quently  found  in  those  who  have  a  neuropathic  constitution,  and  this, 
when  interpreted  broadly,  means  simply  a  biological  deficiency.  The 
nervous  mechanism  is  limited  in  resistance  and  output  of  energy,  and, 
therefore,  when  called  upon  to  initiate  highly  specialized  muscular  move¬ 
ments,  becomes  exhausted  or  damaged.  Psychic  causes  are  important  in 
precipitating  symptoms,  and  are  based  in  the  same  degree  on  the  lack 
of  capacity  of  the  individual — a  constitutional  deficiency. 

The  frequency  with  which  occupation  neuroses  occurs  has  been  given 
by  Thompson  and  Sinclair  of  England  as  13  out  of  every  700  to  800  em¬ 
ployed.  Men  appear  to  be  much  more  frequently  affected  than  women, 
although  there  are  more  women  than  men  employed,  according  to  Osier. 

It  must  be  remembered  that  the  locus  of  toxic  influence  may  be  central 
or  peripheral,  or  both.  There  are  mentioned,  among  the  local  physical 
causes,  the  effects  of  continued  pressure,  continued  blows  or  shocks,  vary¬ 
ing  temperatures,  etc.  The  direct  effect  of  local  conditions  or  central 
lesions  may  be  similar,  manifesting  themselves  by  paresthesias  or  cramps. 


SYMPTOMATOLOGY 

Irrespective  of  the  occupation,  the  symptoms  most  frequently  encoun¬ 
tered  are  spasm  or  “cramp”  of  the  muscles,  sometimes  with  pain,  tremor, 
paralysis,  and  incoordination;  according  to  Jelliffe  and  White,  there  may 
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be  in  addition  flaccid  paralysis,  and  even  athetoid  movements.  There  may 
be  one  or  several  of  these  symptoms  present,  but  the  most  frequent  com¬ 
bination  is  paresis  and  tremor.  Of  the  two  sides,  the  right  is  most  fre¬ 
quently  affected,  because  of  the  preponderance  of  dextralities. 

The  spasms  are  undoubtedly  due  to  overstimulation.  In  “writer’s 
cramp,”  for  instance,  a  flexor  spasm,  the  pen  may  be  held  so  firmly  that 
it  is  impossible  for  a  time  to  remove  it  (the  lock  spasm  of  Weir  Mitchell). 
The  cramp  may  sometimes  be  so  sudden  in  onset  that  the  pen  is  hurled 
from  the  hand.  In  telegraphers  the  extensor  spasm  jerks  the  fingers  away 
from  the  keys.  In  some  instances  the  spasms  are  so  bizarre  that  awkward 
movements  of  any  sort  may  be  produced. 

Tremor  is  a  usual  accompaniment  of  the  tonic  spasms  and  as  frequently 
is  associated  with  weakness.  It  is  not  always  confined  to  the  fingers  (that 
is,  in  scriveners,  typists,  telegraphers,  etc.),  but  spreads  often  to  the  entire 
arm,  and  sometimes  to  the  lower  extremity  of  the  same  side  or  the  opposite 
side.  It  is  not  constantly  present,  and  may  be  brought  out  only  when  the 
specialized  movement  is  attempted.  Once  the  impression  has  been  made 
on  the  suggestible  mind  of  the  individual,  however,  the  tremor  may  be 
induced  by  the  mere  thought  of  the  occupation,  or  a  discussion  of  his 
symptoms.  It  is  not  extraordinary,  then,  that  later  the  tremor  appears 
under  all  sorts  of  circumstances,  since  the  attention  has  been  fixed  on  the 
arm  or  hand  as  the  weak  point;  the  part  may  serve  the  purpose  of  the 
individual  as  a  scapegoat  for  his  mental  instability.  The  tremor  is  of 
varying  degree  and  amplitude,  but  often  sufficient  to  suggest  a  marked 
incoordination. 

True  paralysis  does  not  exist.  Weakness  is  frequently  the  first  mani¬ 
festation,  and  is  usually  noted  only  in  connection  with  the  specialized 
movement — all  other  motions  being  normal  in  every  way.  It  may  occur 
only  after  the  muscular  exertion  has  been  continued  for  a  certain  period, 
and  possibly,  for  a  time,  recovered  from  by  a  brief  period  of  rest.  Later 
it  is  noted  at  the  onset  of  the  movement  and  disappears  only  after  dis¬ 
continuance  of  the  act.  The  patient  is  conscious  in  the  beginning  of  a 
sense  of  increased  effort  in  writing,  then  more  and  more  difficulty  in 
holding  the  pen,  until  finally  he  is  unable  to  grasp  it  at  all.  Tremor 
usually  accompanies  the  paresis  and  gives  rise  to  the  apparent  inco¬ 
ordination. 

Incoordination  has  been  shown  in  the  foregoing  to  be  more  apparent 
than  real,  accompanying,  as  it  does,  the  spasm,  tremor  or  paresis. 

Pain  is  rare  as  such.  There  is  often  a  disagreeable  tired  feeling  in 
the  muscles,  or  a  sensation  not  unlike  pain  during  the  tonic  spasms  which 
has  probably  given  rise  to  the  term  “cramp.”  It  is  questionable  if,  when 
severe  shooting  pains  in  the  limb  are  present,  an  actual  neuritis  is  not 
the  basic  condition  rather  than  an  occupation  neurosis,  per  se.  Frequently 
the  patients  complain  of  various  paresthetic  phenomena,  particularly 
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numbness,  a  feeling  as  though  the  part  were  asleep,  or  a  tingling  in  the 
fingers.  Some  observers  hold  that  a  true  neuritis  may  be  a  part  of  the 
picture,  with  pain,  discomfort,  and  tenderness  on  pressure  over  the  nerve 
trunks,  but  the  chances  are  that  an  occupation  paresis  may  develop  as  a 
result  of  a  primary  neuritis,  and  not  a  definite  neuritis  as  a  result  of 
the  neurosis. 

Among  other  manifestations,  not  commonly  a  part  of  the  clinical 
picture,  are  to  be  mentioned  vasomotor  disturbances.  There  occur  in 
severe  cases  a  hyperesthesia  of  the  affected  part  with  a  glossy  skin,  and 
local  asphyxia  not  unlike  chilblains.  Sometimes  on  the  attempt  to  perform 
the  specialized  function,  the  part  becomes  flushed  and  hot,  the  veins  en¬ 
gorged,  and  paresthetic  symptoms  develop.  Trophic,  disorders  must  be 
extremely  rare,  though  mention  is  made  in  the  literature  on  the  subject, 
of  atrophy,  hypertrophy  and  other  trophic  disturbances.  It  is  commonly 
held,  however,  that  the  possibilities  are  that  one  is  dealing  with  a  different 
disease  when  trophic  disorders  are  found,  such  as  progressive  spinal  mus¬ 
cular  atrophy,  cerebrospinal  lues,  etc.  At  least,  one  should  be  very  guarded 
in  diagnosing  an  occupation  neurosis  in  the  presence  of  atrophy,  since  the 
majority  of  the  cases  do  not  show  it,  and  it  is  not  in  accord  with  the  usual 
conception  of  the  etiology  and  pathology. 

The  diagnostic  features  then  are:  a  weakness,  spasm  or  tremor  of  a 
group  of  muscles  performing  a  highly  specialized  type  of  movement,  occur¬ 
ring  in  individuals  who  show  a  predisposition  to  functional  nervous  states. 
Functional  and  organic  nervous  diseases  must  be  carefully  considered  in 
the  differential  diagnosis  and  definitely  ruled  out. 

Functional  neuroses  are  the  most  frequent  conditions  presenting  symp¬ 
toms  similar  to  the  professional  neuroses.  While  neurasthenic  symptoms 
may  be  a  part  of  the  general  picture,  the  usual  features  of  mental  and 
physical  exhaustion — marked  irritability,  failure  of  power  of  concentra¬ 
tion,  apparent  memory  loss,  hypochondriasis,  and  sleeplessness — readily 
differentiate  a  true  neurasthenia.  There  will  be,  in  clear  distinction  in 
the  occupational  neurosis,  a  localization  of  the  weakness  to  some  area  which 
is  involved  in  continuous  muscle  effort. 

Hysteria  may  be  confusing,  but  a  careful  history,  in  addition  to  the 
manifestations,  will  usually  clear  up  the  diagnosis.  The  hysteric  fre¬ 
quently  has  a  paresis,  tremor  or  contracture  of  the  left  arm,  less  often 
of  the  right,  and  glove  or  stocking  anesthesia  is  usually  present.  Definite 
motivation  is  likewise  found,  if  searched  for,  as  reason  for  the  hysterical 
symptoms:  a  compensation  affair,  a  tendency  to  dodge  responsibility,  a 
wish  to  attract  sympathy  or  an  attempt  to  get  out  of  a  difficult  situation. 
The  patient  with  an  occupation  neurosis  is  genuinely  concerned  because 
of  his  disablement  and,  though  neuropathic  in  predisposition,  does  not 
show  the  marked  additional  symptomatology.  The  affected  part  in  an 
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occupational  neurosis  is  normal  for  all  other  movements  except  the  one 
concerned  with  the  occupation. 

Psychasthenics  may  develop  an  apparent  monoparesis,  spasm  or  tremor, 
etc.,  in  the  right  arm  or  hand,  but  in  addition  they  show  morbid  mental 
states  characterized  by  doubts,  fears,  and  compulsions. 

The  organic  nervous  diseases — such  as  amyotrophic  lateral  sclerosis, 
progressive  muscular  atrophy,  and  syphilitic  disease  of  the  anterior  horn 
cells — are  characterized  by  progressive  atrophy,  paralysis  and  fibrillary 
contractions,  in  muscle  groups.  There  is,  in  addition,  tendency  to  bilateral 
involvement,  loss  of  tendon  reflexes  or  spasticity,  etc.,  all  of  which  sepa¬ 
rate  the  occupation  neuroses  from  those  conditions. 

The  'prognosis  under  any  circumstances  is  rather  dubious.  If  there 
is  a  faulty  use  of  the  muscle  groups  in  question,  a  correction  of  the  attitude 
and  use  may  be  sufficient  to  overcome  the  disability.  Once  the  condition 
has  developed  markedly  there  is  little  chance  of  cure,  so  far  as  that  type 
of  work  is  concerned,  and  the  patient  would  do  better  in  a  different  occupa¬ 
tion.  Writers  have  been  taught  to  use  their  left  hand  when  the  right  has 
been  affected,  but  there  has  frequently  developed  the  same  condition  in 
the  left.  When  it  is  considered  how  little  the  left  hand  is  used,  and  that, 
by  reason  of  non-use  over  a  period  of  development  and  activity,  it  is 
inadequately  equipped  to  pick  up  the  burdens  which  the  right  has  failed 
in,  it  is  really  not  to  be  expected  that  permanent  or  efficient  results  can 
be  obtained.  Add  to  this  also  the  weakness  of  the  underlying  nervous  state 
and  the  outlook  seems  exceedingly  gloomy. 


TREATMENT 

Prevention  should  be  the  first  consideration  in  the  treatment  of  the 
occupational  neuroses.  The  types  of  work  which  are  highly  specialized 
must  be  carefully  studied.  There  are  many  “methods”  which  lend  them¬ 
selves  to  improvement,  and  faulty  instruments  or  implements  can  be  altered 
to  suit  an  individual’s  requirements.  Faulty  postures  should  be  corrected 
and  periods  of  rest  instituted  sufficiently  often  to  prevent  fatigue  of  mus¬ 
cles.  The  clearest  example  lies  in  the  scrivener’s  work.  Here  the  pen 
may  be  grasped  too  tightly,  or  a  finger  movement  used  in  writing.  There 
may  be  bad  desk  and  lighting  arrangement.  Substituting  a  free  arm 
movement  for  the  finger  movement  in  writing  is  decidedly  effective  and 
lessens  the  possibility  of  the  development  of  “cramp.”  Furthermore,  the 
careful  selection  of  employees  for  specialized  work  will  eliminate  many 
individuals  unfit  for  the  work  and  decrease  the  possibilities  of  occupational 
neurosis. 

General  measures  consist  in  the  elimination  of  toxic  or  infectious  condi¬ 
tions  by  internal  medication,  following  the  principles  usually  employed 
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in  such  states.  Physiotherapy,  cabinet  sweats,  hydrotherapy  and  stimu¬ 
lative  electric  applications  are  valuable  adjuncts.  A  proper  amount  of 
rest,  adequate  and  nutritious  food,  and  a  daily  bowel  movement  are 
important. 

All  worry,  apprehension  and  maladjustment  in  social,  economic  and 
domestic  life  should  be  corrected.  Appreciating  the  underlying  consti¬ 
tutional  neuropathy,  psychotherapy  is  indicated.  A  cheerful  and  hopeful 
attitude  can  be  cultivated  to  good  advantage  and  optimism  for  recovery 
and  usefulness  propagated.  Absolute  rest  from  the  occupation  is  necessary. 

The  neurosis  itself  may  be  treated  by  various  mechanical  appliances, 
if  the  patient  depends  absolutely  upon  that  particular  occupation  for  his 
livelihood.  There  have  been  devised  many  ingenious  braces  and  splints 
for  the  hand,  each  adapted  to  suit  the  individual’s  requirements.  These, 
it  can  be  seen,  offer  but  little  toward  actual  recovery  and  at  best  are  only 
palliative.  Properly,  the  occupation  should  be  discontinued  and  the  part 
put  at  absolute  rest.  Daily  massage  and  the  interrupted  galvanic  current 
three  times  a  week  aid  in  restoring  tone  to  the  fatigued  neuromuscular 
apparatus.  Later,  active  gymnastic  exercises  are  of  great  value,  particu¬ 
larly  those  requiring  gross  movement,  and  that  do  not  suggest  the  motion 
expected  in  the  specialized  work.  When  it  is  the  right  hand  that  is 
affected,  the  left  can  sometimes,  and  in  certain  types  of  work,  be  educated 
to  perform  a  similar  function,  thereby  making  it  possible  for  the  patient 
to  use  either  hand  and  prevent  fatigue  or  exhaustion.  Frequently  it  is 
essentially  necessary  for  the  patient  to  learn  a  new  occupation.  The 
choice  of  specialized  work  should  be  carefully  made,  avoiding  the  types 
which  might  predispose  to  recurrences,  of  the  neurosis.  An  occupation 
which  requires  motion  of  wider  range  and  utilizes  varying  groups  of  mus¬ 
cles  is  best  suited  to  such  cases. 

From  the  standpoint  of  drug  therapy,  nothing  is  specific.  Iron,  ar¬ 
senic,  quinin,  cod-liver  oil  and  general  tonics  are  valuable  in  building  up 
the  general  health.  Atropin  in  l/100th  gr.  doses  three  times  a  day  relieves 
muscular  tension.  Of  the  sedatives,  bromids  are  useful  in  relieving  gen¬ 
eral  nervous  irritability  and  tension.  The  synthetic  drugs,  such  as  veronal, 
luminal,  trional,  etc.,  aid  in  securing  the  proper  amount  of  sleep.  Nar¬ 
cotics  should  be  avoided  in  so  far  as  possible,  for  in  this  type  of  case 
habit  formation  is  relatively  easy. 


CHAPTER  XXXVIII 


OCCUPATIONAL  DERMATOSES 
C.  Guy  Lane 

General  Considerations.— In  beginning  this  chapter  I  wish  to  em¬ 
phasize  two  points  which  have  a  bearing  on  the  prophylaxis  of  this  group 
of  diseases.  First,  these  diseases  are  occurring  with  much  greater  fre¬ 
quency  than  the  average  practitioner  suspects.  It  is  probable  that  5  per 
cent,  or  even  more,  of  all  cases  of  skin  disease  are  caused  by  factors  as¬ 
sociated  with  work  which  the  individual  is  performing.  In  those  cases 
where  the  eruption  is  limited  to  exposed  surfaces,  namely,  the  hands,  arms 
and  face,  the  percentage  of  industrial  cases  would  naturally  be  greater 
still.  It  is  necessary,  therefore,  to  bear  the  industrial  factor  in  mind  in 
all  cases  of  skin  irritation,  and  especially  any  irritation  on  exposed  sur¬ 
faces.  Secondly,  it  is  of  prime  importance  to  realize  that  detection ,  that 
is,  the  recognition  of  the  industrial  factor,  is  the  principal  element  in  the 
determination  of  the  proper  treatment  and  of  future  prevention.  A  care¬ 
ful  inquiry  into  the  substances  the  patient  is  handling  and  the  processes 
in  which  he  is  assisting  is  the  duty  of  all  of  us  in  connection  with  such 
cases. 

There  are  certain  general  etiological  factors  to  which  it  is  well  worth 
directing  attention  briefly.  The  element  of  idiosyncrasy  or  individual  sus¬ 
ceptibility  seems  to  be  a  factor  of  great  importance.  Theoretically  it 
seems  possible  that  for  every  substance  there  are  individuals  susceptible 
to  this  particular  substance.  Practically  it  is  found  that  the  list  of  ir¬ 
ritants  is  almost  endless,  and  that  frequently  only  one  person  out  of  a 
large  number  working  at  a  given  process  or  with  a  particular  substance 
will  have  some  irritation  on  the  skin  due  to  his  occupation.  The  whole 
subject  of  susceptibility  is  an  extremely  indefinite  one  and  it  is  probable 
that  further  accurate  and  careful  study  of  the  individual  and  his  environ¬ 
ment  will  eliminate  many  of  the  cases  from  this  very  indefinite  group. 
We  know,  for  example,  that  in  some  trades  a  dry  skin,  and  in  others  ex¬ 
cessive  perspiration,  as  well  as  a  thin  skin,  minute  trauma,  and  general 
cleanliness  of  the  individual,  have  a  share  in  the  causation  of  these  con¬ 
ditions,  and  there  are  undoubtedly  other  factors  which  have  a  similar 
influence.  Furthermore,  the  methods  of  improper  cleansing  used  by  many 
782 


PROPHYLAXIS 


783 


of  the  workmen  after  the  work  period  are  frequently  a  large  factor.  It  is 
only  necessary  to  mention  the  traumatizing  effect  of  brushes  and  sand- 
soaps,  the  drying  effects  of  such  substances  as  benzin,  gasoline,  alcohol, 
etc.,  and  the  effects  of  various  soaps  and  even  of  water  itself,  especially 
on  skins  which  are  naturally  dry,  to  realize  that  these  factors  may  con¬ 
tribute  a  share  in  the  causation  of  this  group  of  skin  irritations. 

Prophylaxis. — In  general  the  prevention  of  this  group  of  diseases 
depends  upon  keeping  the  irritating  substance  from  contact  with  the  in¬ 
dividual  worker.  The  prophylactic  methods  used  to  accomplish  this  re¬ 
sult  may  be  discussed  in  four  groups. 


1.  Prevention  by  Alteration  of  the  Process  in  Which  the  Individual 
Is  Participating. — Directions  to  a  patient  to  stop  work  are  often  impos¬ 
sible  to  follow  for  economic  reasons.  The  direction  to  change  his  work 
usually  means  removing  the  individual  to  another  department  of  the  fac¬ 
tory,  shop  or  store,  often  with  resulting  decrease  in  pay  and  disturbance  to 
the  individual.  It  should  not  be  forgotten  that  this  same  term  “change  his 
work”  can  be  applied  with  better  reason  to  actual  alteration  or  improve¬ 
ment  in  some  way  of  the  process  in  which  he  is  working  in  order  to  pre¬ 
vent  future  irritation  of  the  same  kind  in  this  same  individual  and  in  his 
fellow  workmen.  This  method  is  especially  essential  in  occupations  where 
large  numbers  of  employees  are  affected.  Various  factors  combine  to  make 
this  a  less  feasible  means  of  prevention  than  the  protection  of  the  in¬ 
dividual  worker,  but  the  method  should  not  be  forgotten. 

2.  Prevention  by  Mechanical  Means. — This  group  includes  the  use 
of  gloves  of  one  kind  or  another;  the  adoption  of  various  mechanical  de¬ 
vices  to  prevent  splashing,  and  to  prevent  the  circulation  of  dusts,  etc. ; 
the  use  of  clothes  fitting  tightly  at  the  neck  and  wrists  in  the  case  of  ex¬ 
posure  to  dusts;  the  use  of  impervious  aprons  or  trousers  in  the  case  of 
exposure  to  oil,  etc.  The  individual  method  will  vary  with  the  different 
occupations  and  will  often  be  suggested  by  personal  observation  of  the 
individual  at  work. 

3.  Prevention  by  the  Application  of  Some  Impervious  Substance  to 
Act  as  a  Coating  Over  the  Exposed  Areas. — These  parts  should  be  well 
cleansed  with  soap  and  water,  and  dried,  provided  the  soap  does  not  pro¬ 
duce  any  irritation.  This  step  should  be  followed  by  a  thorough  applica¬ 
tion  of  one  of  the  following  substances  previous  to  going  into  the  work¬ 
room.  It  is  important  that  the  process  be  repeated  before  each  working 
period. 


a.  Castor  oil  or  olive  oil 

Lanolin  . . 

b.  Acid  carbolic  . 

Lanolin  . 

Petroleum  jelly  .... 


aa 

min. 

X . 

.  (  0.6) 

0 

Ill . 

. (  90) 

3 

IX . 

. (370) 
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4.  Prevention  by  a  Proper  Cleansing  Process. — The  detrimental  ef¬ 
fect  of  gasoline,  benzin,  etc.,  particularly  on  dry  skins,  has  been  referred 
to.  It  is  hardly  necessary  to  advise  against  the  use  of  strong  soaps,  stiff 
brushes,  and  much  traumatizing  in  the  cleansing  process.  If  one  of  the 
impervious  substances  mentioned  above  has  been  applied  before  going  to 
work,  it  will  be  found  that  the  use  of  a  mixture  of  liquid  soap  and  saw¬ 
dust,  well  rubbed  in  and  washed  off  after  the  work  period  is  over,  will 
often  complete  the  cleansing  process  without  the  application  of  other  chem¬ 
ical  or  mechanical  cleansing. 

Treatment. — The  aphorism  aptly  used  by  Prosser  White  is  well  worth 
emphasizing  at  this  time:  “Stop  exposure  and  trade  dermatoses  heal.” 
It  is  usually  advisable  that  individuals  with  the  severer  types  of  eruption 
stop  their  work  until  cured,  hut  it  is  often  feasible  for  those  with  the  less 
severe  types  to  continue,  with  the  adoption  of  some  prophylactic  measure. 
With  the  failure  of  these  latter  individuals  to  improve  under  such  methods, 
even  these  cases  should  stop  work.  Repeated  attacks  mean  the  stopping 
of  work,  and  unless  suitable  preventive  measures  can  he  found  it  will  mean 
the  necessity  of  giving  up  the  occupation,  or  the  transfer  to  some  other 
work  which  precludes  exposure  to  the  particular  substance  to  which  the 
individual  reacts. 

The  general  principles  of  treatment,  therefore,  can  be  summarized  as 
follows : 

1.  The  detection  of  the  particular  factor  involved  in  a  given  case. 

2.  The  elimination  of  the  offending  substance  by  changing  the  process, 
by  mechanical  prevention,  etc. 

3.  The  use  of  therapeutic  measures  adapted  to  the  different  dermato¬ 
logical  manifestations  which  are  produced  by  industrial  factors.  These 
manifestations  are  discussed  in  the  following  paragraphs  and  for  con¬ 
venience  in  referring  to  them  have  been  arranged  in  alphabetical  order. 


ACNE 

Etiological  Factors. — These  are  dirty  or  dusty  atmosphere,  chlorin, 
oil,  tar  and  other  petroleum  products.  The  lesions  of  this  type  will  there¬ 
fore  be  found  most  frequently  in  mechanics,  in  various  petroleum  work¬ 
ers,  among  pressmen,  in  woolen  workers,  brush  workers,  chemical  work¬ 
ers,  etc. 

Prophylaxis. — General  cleanliness  is  very  essential.  Special  attention 
should  be  given  to  the  proper  cleansing  of  the  face  with  soap  and  water. 
Workers  should  be  cautioned  against  rubbing  oily  and  tarry  hands  over 
the  face.  Proper  ventilation  should  be  provided,  splashing  of  oil  and 
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chemicals  guarded  against,  and  such  other  mechanical  measures  adopted 
as  may  be  indicated  by  the  working  conditions. 

Treatment. — The  fact  that  these  conditions  are  probably  due  to  plug¬ 
ging  of  the  sebaceous  outlets  indicates  the  need  for  thorough  soap  and 
water  cleansing,  especially  upon  finishing  the  day’s  work.  Considerable 
emphasis  should  be  placed  on  general  hygienic  measures,  such  as  bathing, 
the  use  of  proper  diet  and  laxatives  to  prevent  constipation,  etc.  A  diet 
low  in  fat  is  often  advisable.  For  individuals  with  an  especially  oily  skin 
I  frequently  suggest  the  use  of  Tincture  of  Green  Soap,  Ranier’s  natural 
soap,  or  the  use  of  one  of  the  more  drying  soaps,  such  as  Ivory  soap.  In 
these  cases  I  advise  the  use  of  an  alcohol  lotion  similar  to  the  following, 
applied  at  night  and  washed  off  with  soap  and  water  the  following 
morning : 


Sulphur  praecip. 

Tincture  of  camphor  . 

.  aa  % 

SS . 

. (15) 

Alcohol  . . 

the  familiar  lotio  alba: 

5 

VIII  .... 

. (240) 

Zinc  sulphate 

Potassium  sulphuret . 

I-IV  . 

. (4-15) 

Aqua  rosae . 

.  1 

VIII . 

. (  240) 

In  prescribing  this  lotion  it  is  well  to  indicate  the  advisability  of  dissolv¬ 
ing  these  two  substances  separately  in  the  rose  water  and  then  mixing 
in  order  to  secure  the  desired  preparation. 

Occasionally  the  use  of  a  peeling  ointment  seems  advisable,  such  as: 

Resorcin  .  3  II-III  . (8-12)' 

Salicylic  acid  .  3  II-IY . (8-15) 

Petrolatum .  §  II  . (  60) 

In  the  cases  in  which  the  condition  approaches  a  real  folliculitis  black 
wash  is  often  of  use: 

Calomel  .  3  ss . (  2) 

Aqua  calcis .  §  VIII  . (240) 

ACTINOMYCOSIS 

Etiological  Factors. — The  essential  factor  is  infection  by  the  ray 
fungus.  This  disease  appears  usually  in  farmers,  stablemen,  coachmen, 
or  at  least  individuals  who  come  in  contact  with  animals  or  straw.  It  is 
usually  found  about  the  face. 

Prophylaxis. — Individuals  in  the  above  groups  should  be  sure  that 
their  teeth  are  in  good  condition  and  should  have  any  external  wounds 
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on  the  face  cared  for  properly,  though  infection  usually  takes  place  by  way 
of  the  mouth.  The  proper  treatment  of  any  suspicious  Jesions  in  cattle  is 
essential. 

Treatment. — It  is  often  advisable  to  incise  the  fluctuant  areas,  ex¬ 
press  the  pus  and  apply  a  mild  antiseptic  wet  dressing.  These  cases  will 
practically  always  get  well  with  the  administration  of  a  saturated  solution 
of  potassium  iodid,  the  dose  being  increased  to  the  point  of  tolerance  of 
the  individual.  In  my  opinion,  suberythema  filtered  doses  of  X-ray  are 
of  distinct  benefit  in  hastening  the  involution  of  these  lesions. 


ANTHRAX 

Etiological  Factors. — Infection  by  the  anthrax  bacillus  is  the  imme¬ 
diate  cause.  The  individuals  generally  affected  are  workers  among  wool, 
leather  workers,  furriers,  butchers,  etc.  It  is  apparently  more  common 
from  contact  with  the  Chinese  and  Indian  hides  and  wool. 

Prophylaxis. — Quarantine  on  hides  and  wool  from  districts  not  known 
to  be  free  from  anthrax  should  be  enforced.  The  sterilization  of  hides  and 
wool  before  handling  should  be  of  service  if  it  can  be  done  thoroughly 
and  at  the  same  time  in  a  practicable  manner.  In  places  where  infection 
is  possible,  rules  should  be  posted  and  also  enforced  for  the  early  treat¬ 
ment  of  any  abrasions  on  the  skin,  and  also  for  keeping  individuals  with 
skin  wounds  from  working  with  hides  or  wool,  etc.  Early  treatment  of 
this  disease  is  imperative. 

Treatment. — The  expectant  treatment,  combined  with  anti-anthrax 
serum,  rather  than  surgical  treatment,  offers  the  best  results.  Rest  in 
bed,  good  nursing,  antiseptic  dressings,  such  as  50  per  cent  alcohol,  bi- 
chlorid  1 :  4,000  or  1 :  5,000,  saturated  boric  acid,  etc.,  and  the  keeping 
up  of  the  patient’s  general  condition  give  better  results  than  excision.  The 
anti-anthrax  serum  should  be  given  locally  about  the  lesion  and  intrave¬ 
nously.  The  dosage  and  frequency  of  the  injections  will  depend  on  the 
severity  of  the  case.  In  the  milder  cases  10  c.c.  are  injected  about  the 
lesion  every  twelve  to  twenty-four  hours,  and  40  to  50  c.c.  are  given 
intravenously  at  the  same  time.  Larger  doses  are  given  more  frequently 
in  the  more  severe  cases. 


BURNS 

Etiological  Factors. — Among  these  are  acids,  alkalis,  hot  liquids  and 
metals,  electricity,  steam,  X-ray  and  radium.  These  lesions  appear  in 
many  varied  types  of  industry  of  which  the  following  are  examples :  work¬ 
ers  in  chemical  plants,  firemen,  molders,  employees  of  electric-light  com- 
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panies,  etc.,  and  users  of  radium  and  X-ray.  During  the  war  there  were 
many  burns  among  ammunition  workers. 

Prophylaxis.  Carelessness  is  often  a  large  factor  and  educational 
campaigns  among  employees  will  often  be  of  service  in  reducing  these 
casualties.  Lhe  prevention  of  splashing,  the  use  of  gloves  and  long- 
handled  tools,  together  with  greater  care  by  the  individual  worker,  are 
important.  The  handling  of  live  wires  requires  the  use  of  suitably  in¬ 
sulated  gloves  and  tools  as  well  as  extreme  care.  Effective  lead  screens 
and  distance  are  necessary  for  the  protection  of  radium  and  X-ray  workers. 

Treatment. — This  chapter  is  hardly  the  place  for  the  discussion  of 
the  usual  first,  second  and  third  degree  type  of  burns  as  commonly  seen. 
In  the  same  way,  the  treatment  of  X-ray  and  radium  burns  is  a  subject 
in  itself  and  the  reader  is  referred  to  books  dealing  especially  with  this 
subject.  Only  a  few  of  the  more  strictly  speaking  industrial  burns  will  be 
discussed. 

The  acid  burns  are  best  treated  by  immediate  use  of  a  weak  alkaline 
solution,  such  as  a  sodium  bicarbonate  solution,  and  following  this  a  2 
to  5  per  cent  sodium  bicarbonate  ointment  is  often  all  that  is  necessary. 

Alkali  burns  as  a  whole  are  much  more  serious.  In  the  minor  cases  a 
weak  solution  of  acetic  acid  is  applied  and  a  protective  ointment,  such  as 
boric  acid  ointment,  applied  thereafter.  The  more  extensive  cases  will  be 
deeper  and  have  more  necrotic  tissue.  Chlorinated  soda  soaks,  1 :  20,  and 
dressings  are  advisable  in  clearing  these  up.  If  there  tends  to  be  delay 
in  healing,  some  of  the  stimulative  measures  given  in  the  treatment  of 
ulcers  are  advised.  In  many  of  the  cases,,  after  becoming  clean,  the  use 
of  one  of  the  paraffin  dressings,  applied  while  warm  with  an  atomizer  or 
with  a  brush,  often  provides  excellent  protection  and  allows  rapid  healing. 

Electric  burns  are  apt  to  be  rather  deep  and  obstinate,  and  after  the 
initial  dressing  of  some  substance  to  exclude  the  air,  such  as  boric  oint¬ 
ment,  and  morphia  if  necessary  on  account  of  the  pain,  the  above  treat¬ 
ment  will  be  advisable  to  help  the  necrotic  areas  separate  and  stimulate 
healing.  Skin  grafting  should  be  used  in  the  extensive  cases  from  any 
cause. 


CALLOSITAS  (Callus) 

Etiological  Factor. — The  etiological  factor,  in  this  case,  is  mechanical 
pressure  or  friction.  It  occurs  in  many  occupations  at  the  site  of  pres¬ 
sure  of  tools,  machines,  etc.  Calluses  are  often  an  index  of  the  type  of 
occupation  of  the  individual.  They  occur  in  carpenters,  cobblers,  leather 
workers,  mechanics,  etc. 

Prophylaxis. — The  prevention  of  this  type  of  disease  depends  upon 
overcoming  mechanical  factors— the  relief  of  pressure  by  padding,  by 
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gloves,  by  altering  shape  of  tool  or  process,  etc.  As  a  rule  comparatively 
little  can  be  done  by  the  individual  in  the  line  of  prevention. 

Treatment. — Inasmuch  as  these  calluses  are  a  protective  measure 
developed  by  the  skin,  there  is  seldom  call  for  therapeutic  measures  ex¬ 
cept  when  very  marked.  Thorough  soaking  in  a  hot  alkaline  solution 
(sodium  bicarbonate  %  to  per  cent)  will  usually  soften  them  so  that 
the  thickest  part  can  he  easily  pared  off.  In  case  further  treatment  is 
necessary,  a  20  per  cent  salicylated  plaster  can  be  applied,  or  salicylic 
acid  in  collodion,  a  dram  to  the  ounce,  painted  accurately  over  the  areas 
and  not  allowed  to  flow  down  on  normal  skin,  can  be  used  two  or  three 
times  a  week. 


DERMATITIS  (Acute  Type) 

This  disease  is  characterized  by  acute  onset,  redness,  vesiculation, 
oozing,  itching,  etc. 

Etiological  Factors. — The  dividing  line  between  the  cases  of  derma¬ 
titis  and  of  eczema  is  a  rather  artificial  one  and  is  more  for  the  purpose  of 
grouping  them  into  the  acute  and  chronic  forms  for  proper  treatment. 
The  etiological  factors  in  both  groups  are  practically  the  same  and  cover 
a  vast  number  of  substances  and  occupations.  It  is  impossible  in  a  chapter 
of  this  sort  to  give  a  complete  list  and  only  a  few  such,  substances  and 
the  occupations  in  which  they  occur  are  given :  housewives,  washerwomen, 
and  allied  work,  from  soaps  and  washing  powders;  employees  in  dye 
plants,  from  dyes  and  chemicals;  photographers,  from  developing  chem¬ 
icals;  nurses,  from  formalin,  bichlorid,  etc.. ;  silver  polishers,  from  cyanid; 
rubber  workers  ;  candy  factory  employees ;  tannery  workers ;  shoe  workers ; 
painters;  machinists;  packers  (using  straw,  etc.);  bakers;  cement  work¬ 
ers  ;  tobacco  workers ;  wool  workers ;  printers,  etc. 

Prophylaxis. — In  the  acute  cases  it  is  best  to  stop  work  absolutely  to 
prevent  extension  of  the  process  and  the  exacerbations  which  are  apt  to 
occur  if  the  individual  continues  at  work. 

In  both  the  acute  and  chronic  types  the  prevention  of  future  attacks 
lies  in  a  most  careful  study  of  the  individual  himself,  of  the  substances 
with  which  he  is  working,  and  the  processes  in  which  he  takes  part.  It  is 
not  enough  to  say  that  the  eruption  on  the  individual  is  due  to  working 
in  a  rubber  factory,  for  example.  An  attempt  should  be  made  to  ascertain 
as  far  as  possible  the  exact  substances  causing  the  eruption.  Then  direc¬ 
tions  should  be  given  for  the  use  of  such  preventive  measures  as  may  be 
indicated  in  accordance  with  the  suggestions  made  in  the  paragraph  on 
General  Prophylaxis. 

Treatment. — For  the  proper  treatment  of  an  acute  dermatitis  of  any 
severity  due  to  occupational  factors  I  repeat  that  it  is  advisable  to  have 
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the  individual  give  up  his  work  temporarily.  This  prevents  continued 
exposure  to  the  irritant  or  irritants,  and  provides  for  a  rest  of  the  affected 
paits  fiom  the  irritation  of  continual  motion.  To  relieve  the  itching, 
lessen  the  oozing,  and  to  act  as  a  mild  astringent,  some  one  of  the  well- 
known  whitewashes  is  advisable. 

a.  Carbolic  acid .  min.  XX-XXX  . (  1-2) 

Zi“c  oxid .  3  in  . (  13) 

Calamine  .  3  j  .  (  ^ 

Aqua  calcis  .  g  VIII  . (  240) 

To  the  above  lotion  may  be  added  menthol,  gtt.  5  to  15  (0.3  to  1  gm.),  as 
an  additional  antipruritic,  or  if  this  lotion  seems  too  drying,  glycerin, 
drams  1  to  3  (4  to  12  gm.)  may  be  added. 


Talc  . 

Starch  . 

VI  . 

. (  25) 

Glycerin . 

Aq.  saturn. 

V . 

. (20) 

Aq.  dest . 

Hiss  . 

. (100) 

Occasionally  in  some  of  thesg  acute  conditions  I  use  the  so-called  alum 
acetate  solution,  either  full  strength  or  diluted  down  to  a  25  per  cent 
solution : 

c •  Alum  .  3  ss  . (  2.5) 

Lead  acetate  .  3  III  . (12.5) 

Aqua  .  §  VIII . (  250) 

I  have  also  found  that  a  saturated  boric  solution  works  very  well  in 
these  conditions,  either  alone  or  as  a  diluent  of  one  of  the  above  lotions. 

Weak  alkaline  lotions,  sodium  bicarbonate,  .5  per  cent,  or  %  to  2  per 
cent  solution  of  sodium  hyposulphite,  may  also  prove  of  value.  As  the 
acute  symptoms  fade  away  wuth  the  resultant  scaling,  roughened,  dry 
skin,  it  is  advisable  to  use,  perhaps  in  conjunction  with  the  lotion,  some 
of  the  milder  ointments  suggested  in  the  Treatment  of  Eczema. 


ECZEMA 

Under  this  title  are  included  the  comparatively  chronic  dermatitis 
cases  characterized  by  chronicity,  redness,  infiltration,  Assuring,  itching, 
and  perhaps  oozing  and  crusts.  This  includes  many  cases  in  which  daily 
or  at  least  frequent  contact  with  a  minute  amount  of  a  certain  substance 
will  produce  such  a  chronic  form  rather  than  the  acute  type  mentioned 
above.  Many  cases  with  acute  onset  will  not  be  seen  by  the  physician  until 
this  stage  is  reached- 
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Etiological  Factors. — Some  of  these  factors  have  been  discussed  under 
Dermatitis  and  attention  is  also  called  to  the  general  etiological  factors 
mentioned  in  the  first  part  of  this  chapter. 

Prophylaxis. — See  discussion  under  Dermatitis. 

Treatment. — In  the  treatment  of  these  cases  it  is  necessary  (1)  to 
relieve  the  itching  in  order  to  avoid  discomfort  to  the  patient  and  the 
necessity  for  scratching  with  its  consequent  trauma ;  (2)  to  stop  the  oozing; 
(3)  to  lessen  infiltration  and  aid  the  return  of  the  skin  to  normal  condi¬ 
tion.  It  is  often  best  to  begin  the  treatment  of  these  cases  with  sooth¬ 
ing  applications.  For  this  purpose  the  lotions  mentioned  in  the  treatment 
of  Dermatitis  are  often  excellent.  In  these  it  is  frequently  advisable  to 
use  slightly  more  glycerin  or  to  add  the  menthol  as  suggested. 

A  modified  Lassar’s  paste,  applied  twice  a  day,  is  often  very  soothing : 


Zinc  oxid  .  5  ss  . 

Amyli  . 5  IY 

Petrolatum .  §  I  . 


.(  2) 
.(15) 
.(30) 


If  a  stiffer  paste  is  needed,  the  starch  may  be  increased  to  one  ounce  in 
this  prescription.  Menthol,  gr.  2  to  5  (0.1  to  0.3  gm.),  may  be  added 
to  this  paste  if  necessary  to  relieve  the  itching. 

In  some  of  these  cases  another  form  of  paste  is  of  service : 


Salicylic  acid . . . 

, . .  gr. 

V . 

. (  0.3) 

Bismuth  subnitrate . 

...  3 

I  . 

. (  4) 

Amyli  . 

...  3 

II-III  . 

. (8-12) 

Ung.  aq.  rosse  . 

••  3 

I . 

. (  30) 

smooth  oily  preparation  such 

Boric  acid  . 

as  the  following: 

..  3  I  . 

. (4) 

Bismuth  subnitrate . 

ss . 

. (  2) 

Olive  oil  . 

. .  3 

II . 

. (  8) 

Lanolin  . . +  . 

..  3 

VI . 

. (24) 

perhaps  with  menthol,  gr.  2  to  5  (0.1  to  0.3  gm.),  added. 

In  the  more  chronic  obstinate  cases  it  is  well  to  investigate  the  gen¬ 
eral  condition  of  the  individual  in  regard  to  constipation,  indigestion, 
diet,  possible  contact  with  other  irritants,  the  action  of  soap  and  water, 
etc.,  for  the  possible  effect  which  these  factors  would  have  on  the  skin 
condition.  In  these  cases  no  one  remedy  will  be  found  satisfactory  and  a 
frequent  change  of  agents  may  be  necessary.  Such  changes,  however, 
should  be  made  cautiously.  Crude  coal-tar,  %  to  1  dram  (1  to  2  gm.) 
to  the  ounce  of  the  modified  Lassar’s  paste,  is  often  most  beneficial.  One 
is  often  surprised  at  the  way  in  which  the  crude  coal-tar  paste  will  relieve 
the  itching  and  hasten  the  return  of  the  skin  to  normal.  It  is  a  most 
valuable  adjunct  in  the  treatment  of  eczema.  I  believe  that  naftalan  will 
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act  in  much  the  same  way,  though  my  experience  with  this  agent  is  limited. 
In  some  of  these  cases  the  stimulation  provided  by  the  oil  of  cade,  min.  5 
to  20  (0.3  to  1.3  gm.),  in  the  same  paste  or  the  use  of  ichthyol,  dram  % 
to  1  %  (1  to  3  gm.)  will  be  of  service.  Diachylon  ointment  is  apother 
agent  of  much  value,  particularly  in  the  dry,  thickened,  slightly  itching 
hands  as  they  gradually  return  to  normal. 

In  numerous  cases  I  have  seen  the  X-ray,  unfiltered,  in  one-eighth 
to  one-quarter  skin-unit  doses  at  weekly  intervals  relieve  the  itching  and 
hasten  the  process  of  involution. 

Many  other  agents  are  used  in  various  types  of  eczema  and  not  in¬ 
frequently  one  must  experiment  with  various  preparations  in  a  given  case 
before  finding  a  satisfactory  one. 


EPITHELIOMA  (Skin  Cancer) 

Etiological  Factors. — These  are  sun,  exposure  to  weather,  continued 
irritation  by  such  substances  as  tar,  pitch,  soot,  paraffin,  X-ray  and 
radium.  These  conditions  are  frequently  seen  in  farmers,  sailors,  paraffin 
workers,  shale  oil  workers,  pitch  and  tar  workers,  and  radium  and  X-ray 
workers. 

Prophylaxis. — Routine  body  washing  and  cleanliness  in  some  of  these 
occupations ;  proper  clothing  and  protective  measures  to  prevent  the  action 
of  sun  and  contact  with  substances  causing  affection ;  special  protective 
measures  for  individuals  working  with  X-ray  and  radium  are  demanded. 
Employees  should  be  encouraged  to  report  for  the  examination  of  any 
persistent,  though  apparently,  minor  lesion. 

Treatment. — It  is  essential  that  treatment  of  these  lesions  be  begun 
at  the  earliest  possible  opportunity.  The  treatment  consists  in  complete 
eradication  by:  (1)  surgical  removal;  (2)  X-ray  or  radium  in  sufficient 
amount  to  cause  destruction;  or  (3)  by  curetting  or  caustics  in  competent 
hands. 


FOLLICULITIS 

Etiological  Factors. — The  most  important  etiological  factors  are  oil, 
paraffin,  pitch  and  tar.  It  appears,  therefore,  in  much  the  type  of  workers 
listed  in  the  paragraph  on  Acne. 

Prophylaxis. — Proper  cleanliness  of  the  individual  is  important,  and 
frequent  changing  and  boiling  of  underclothes  is  necessary  to  prevent  a 
continuance  of  the  condition.  Before  entering  the  workroom  a  thorough 
rubbing  in  of  some  one  of  the  impervious  substances  recommended  under 
general  prophylaxis  is  very  important.  This  should  be  followed  by  the 
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thorough  cleansing  with  the  liquid  soap  and  sawdust  mixture  recom¬ 
mended  in  the  same  paragraph.  Furthermore,  the  adoption  of  necessary 
mechanical  measures,  including  the  use  of  impervious  trousers  or  aprons, 
is  recommended. 

Treatment. — Frequent  cleansing  baths  are  indicated.  General  im¬ 
mersion  in  baths  of  boric  acid  solution  are  of  value  in  the  generalized 
type.  Itching  occurs  in  many  of  these  cases,  is  often  intense  and  it  is 
frequently  advisable  to  use  one  of  the  antipruritic  lotions  advised  in  the 
section  on  Dermatitis. 

Black  wash,  either  full  strength  or  diluted,  has  also  been  of  great 
service : 

Calomel .  3  ss  . (  2) 

Aqua  calcis  .  5  VIII  . (240) 

The  following  ointment  has  proved  of  marked  value  in  these  cases : 

Salicylic  acid 

Sulphur  praecip .  aa  3  I  . (4) 

Petrolatum  alba  .  §  II  . (60) 

This  ointment  should  not  be  used  immediately  after  using  the  black  wash. 

The  following  is  often  of  use: 

Ichthyol  .  3  ss-II . (2-8) 

Petrolatum .  §  I  . (30) 

In  some  cases  the  use  of  unfiltered  X-ray  in  doses  of  one-eighth  to 
one-quarter  skin  unit  at  weekly  intervals  has  been  of  distinct  value.  In 
many  of  these  cases  it  has  seemed  as  if  stannoxyl  internally,  gr.  5  (0.3 
gm.)  t.i.d.,  has  been  of  use.  I  do  not  feel  that  vaccines  have  assisted 
the  progress  of  these  cases. 


KELOIDS 

Etiological  Factors. — Among  these  are  burns,  especially  with  acids, 
trauma  causing  almost  any  sort  of  break  in  the  skin,  operations  for  indus¬ 
trial  accidents,  etc. 

Prophylaxis. — No  successful  method  of  prevention  of  keloids  is  known 
except  such  measures  as  tend  to  prevent  the  occurrence  of  the  etiological 
factors. 

Treatment.  For  large  keloids,  in  locations  favorable  for  operation, 
the  most  successful  treatment  is  excision,  followed  by  deep,  filtered  radio¬ 
therapy.  The  majority  of  the  other  lesions,  particularly  the  younger, 
more  rapidly  growing  type,  respond  rather  readily  to  filtered  radium 
or  X-ray.  Suberythema  or  erythema  doses,  filtered  through  1  to  3  mm. 
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of  aluminum,  at  monthly  intervals,  usually  result  in  marked  improve- 
ment.  The  earlier  the  treatment  is  begun  the  better  the  response  of  the 
growth. 


MALINGERING  (Dermatitis  Factitia  and  Artificial  Eruption) 

This  condition  is  included  because  malingering  is  found  in  all  occupa¬ 
tions  and  is  often  extremely  difficult  to  distinguish  from  the  real  skin 
irritations  due  to  occupational  factors. 

Prophylaxis. — There  is  no  prophylaxis.  It  is  possible,  however, 
that  closer  medical  supervision  and  examination,  particularly  of  new 
employees,  may  aid  in  the  eradication  of  this  class  of  cases. 

Treatment. — In  cases  where  there  is  a  suspicion  that  the  lesions  are 
artificially  produced  or  deliberately  maltreated,  it  is  well  to  provide  for 
dressings  only  by  the  physician  or  nurse,  and  applied  in  such  manner  that 
it  will  he  apparent  if  the  dressing  has  been  disturbed.  It  is  usually  neces¬ 
sary  to  keep  these  cases  under  observation  until  absolute  proof  is  obtained. 
Then  an  attempt  should  be  made  to  correct  the  fundamental  neurotic  con¬ 
dition,  usually  in  cooperation  with  a  neurologist.  Treatment  of  the  in¬ 
dividual  lesions  will  vary  according  to  the  type  of  lesions  produced  and 
the  agents  used. 


PARONYCHIA 

Etiological  Factors. — The  continual  or  frequent  immersion  of  the 
hands  in  soap  and  water  or  other  cleansing  agents  is  the  principal  factor, 
that  is,  among  individuals  doing  housework,  among  dishwashers,  soda 
clerks,  etc. 

Prophylaxis. — Prophylactic  measures  in  these  individuals  are  of  little 
use.  Rubber  gloves  do  not  prove  satisfactory  and  it  is  impossible  to  use 
any  of  the  impervious  substances  indicated  earlier  in  this  chapter.  It 
is  usually  necessary  to  give  up  the  type  of  work  the  individual  is  doing. 

Treatment. — It  is  usually  advisable  to  have  the  individual  discontinue 
any  work  involving  the  keeping  of  his  hands  in  soap  and  water.  The 
use  of  mild  antiseptic  dressings  is  of  service  in  the  less  chronic  type: 
potassium  permanganate,  1 :  4,000  to  1 :  8,000,  or  the  use  of  the  alum 
acetate  solution  given  above.  Black  wash  is  often  a  very  valuable  form 
of  treatment. 


Calomel  . . 
Aqua  calcis 


3  ss  . . 
§  VIII 


(  2) 

(240) 
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An  ichthyol  ointment 

Ichthyol  .  3  ss-II . (2-8) 

Petrolatum .  o  I . . . (30) 

is  oftentimes  of  more  service  in  the  chronic  type.  I  have  also  found  the 
following  ointment  of  value  in  some  cases : 

Acid  salicylic 

Sulphur  praecip .  aa  3  ss  . (2) 

Petrolatum .  o  I  . (30) 

Fractional  doses  of  unfiltered  X-ray  have  been  used  in  some  cases 
with  good  results.  Ultraviolet  light  has  been  used  with  some  success  in 
the  treatment  of  these  cases.  The  condition  is  often  extremely  rebellious 
to  any  form  of  treatment. 


PUS  INFECTIONS 

Etiological  Factors. — Most  important  are  infections  with  staphylo¬ 
cocci  and  streptococci.  These  conditions  usually  appear  as  a  complication 
of  acne,  folliculitis,  dermatitis,  etc.,  and  following  slight  trauma  of  vari¬ 
ous  kinds.  They  appear  as  abscesses,  furunculosis,  infected  wounds  and 
scratch  marks,  cellulitis,  etc. 

Prophylaxis. — The  preventive  measures  for  certain  of  the  above  con¬ 
ditions  have  already  been  discussed.  To  these  methods  should  be  added 
the  prevention  of  trauma  by  the  use  of  gloves,  long  sleeves,  machine 
guards,  etc.,  and  the  prompt  and  proper  treatment  of  small  wounds  and 
abrasions. 

Treatment. — In  the  superficial  and  impetiginous  infections,  boric 
acid  soaks  and  dressings,  using  a  saturated  solution,  followed  by  an  oint¬ 
ment  of  ammoniated  mercury,  gr.  10  to  30  (.6  to  2  gm.),  in  boric  acid 
ointment  often  will  be  sufficient.  In  some  of  these  cases  a  chlorinated  soda 
solution,  1 :  20  to  1 :  40,  is  very  useful  when  used  in  the  form  of  soaks  and 
also  as  wet  dressings.  Dakin’s  solution  can  also  be  used.  Ichthyol  in 
ointment,  from  5  to  25  per  cent,  is  of  value  in  some  cases,  though  I  per¬ 
sonally  have  not  found  this  substance  of  as  great  value  as  many  reports 
would  indicate. 

In  abscesses  and  cellulitis  the  usual  surgical  treatment; — incision,  drain¬ 
age  and  hot  wet  dressings — is  indicated.  In  the  cases  of  generalized 
boils — furunculosis — general  cleanliness  is  essential,  and  the  utmost  care 
must  be  taken  to  prevent  continual  reinfection.  The  sterilization  of  under¬ 
clothing  and  the  use  of  general  body  soaks  in  boric  acid  or  weak  bi- 
chlorid  solutions  are  usually  indicated.  Incision  and  drainage  and  fre¬ 
quent  dressings  to  prevent  the  spreading  of  infection  are  necessary. 
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Stannoxyl  internally,  gr.  5  (0.3  gm.)  t.i.d.,  I  find  of  great  benefit,  and 
occasionally  yeast  will  prove  of  value.  The  patient’s  general  condition, 
and  especially  the  examination  of  the  urine,  must  not  be  forgotten. 


TINEA  (Ringworm) 

Etiological  Factors.  The  essential  element  is  infection  with  a 
fungus,  usually  belonging  to  the  trichophyton  group.  The  disease  occurs 
in  handlers  of  horses  and  cattle,  that  is,  among  stablemen,  farmers,  etc. 

Prophylaxis.— The  proper  treatment  of  irritated  areas  appearing  on 
skins  of  these  animals  is  necessary,  as  well  as  greater  cleanliness  on  the 
part  of  individuals  coming  in  contact  with  them. 

Treatment.  It  is  necessary  to  pull  out  the  hairs  in  the  diseased  area 
or  produce  epilation  by  X-ray  if  the  disease  occurs  in  a  hairy  area.  On 
the  glabrous  surfaces  and  after  the  epilation  has  been  produced,  one  of 
the  following  antiparasitic  ointments  is  indicated : 


a. 

Sulphur  sublim. 

Phenol  . 

I . 

. (  4) 

Xaphthol  . 

3 

ss . 

. (  2) 

Adipis  . . 

l 

I  . 

. (30) 

b. 

Hydrarg.  ammoniat . 

3 

ss-I  . 

. (0.2-4) 

Ung.  zinc  oxid . . 

l 

I  . 

. (  30) 

c. 

Acid  salicylic 

Sulphur  praecip . . 

I  . 

. (4) 

Petrolatum  . 

1 

I . 

. (30) 

Tincture  of  iodin  can  be  used  daily  for  four  or  five  days,  combined 
with  manual  epilation,  but  the  use  of  this  substance  and  of  any  strong 
antiseptic  should  be  avoided  within  ten  to  fourteen  days  of  any  X-ray 
treatment. 


TUBERCULOSIS  OF  THE  SKIN 

Etiological  Factors. — The  tubercle  bacillus  is  the  great  etiological 
factor.  These  conditions  occur  among  butchers  handling  infected  meat, 
among  physicians,  among  nurses  and  attendants  of  tuberculosis  hospitals, 
among  postmortem  room  attendants,  etc. 

Prophylaxis. — Strict  inspection  and  the  elimination  of  all  infected 
meat ;  greater  care  and  cleanliness  on  the  part  of  individuals  handling  sus¬ 
pected  meat;  the  use  of  gloves  and  careful  asepsis  in  tuberculosis  sani¬ 
taria  and  in  postmortem  rooms ;  all  these  are  important. 
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Treatment. — Many  of  these  lesions  will  respond  very  readily  to  X-ray 
treatment,  an  erythema  dose  being  given  with  filter  once  every  three  or 
four  weeks.  It  may  he  necessary  to  curet  thoroughly  or  to  excise  a  cer¬ 
tain  number  of  these  lesions.  In  any  case  the  general  health  of  the  in¬ 
dividual  should  receive  proper  attention. 


ULCERS 

Etiological  Factors. — These  are  chrome,  paraffin  and  pitch,  acids  and 
alkalis.  The  condition  may  be  found  in  chrome  workers,  chrome  tanners, 
wool  dyers,  etc.,  chemical  workers,  lime  burners,  etc. 

Prophylaxis. — It  is  necessary  that  care  be  taken  mechanically  to 
prevent  splashing  of  these  substances  so  far  as  possible.  Very  frequent 
rinsing  of  hands  and  arms  is  advisable.  Gloves  are  hardly  of  real  service 
in  any  of  these  occupations.  In  some  cases  it  may  be  possible  to  use  some 
one  of  the  impervious  substances  suggested  in  the  previous  section.  A 
weak  solution  of  bisulphite  of  soda  has  been  suggested  to  counteract  the 
effects  of  the  chromic  acid  and  chrome  compounds  if  used  immediately 
after  exposure. 

Treatment. — These  lesions  should  be  kept  covered  and  be  dressed 
daily,  or  at  least  every  second  day.  Chlorinated  soda  solution,  1:16  or 
1 :  20,  is  a  valuable  adjunct  in  cleaning  the  ulcer  of  sluggish  tissue. 
Dakin’s  solution,  either  used  as  a  solution  or  in  the  form  of  a  paste,  will 
often  be  found  of  value.  When  the  ulcer  has  become  clean,  the  use  of 
some  mild  protective  ointment  may  be  sufficient  to  allow  the  lesion  to 
heal. 

Many  of  these  lesions  are  very  sluggish  and  some  sort  of  stimulation 
will  be  necessary.  Balsam  of  Peru  will  aid  in  some  cases.  Scarlet  red, 
in  5  per  cent  ointment,  is  one  of  the  best.  It  should  be  applied  to  the 
edge  of  the  ulcer  every  other  day,  applying  boric  acid  ointment  on  the 
alternate  days.  The  scarlet  red  should  be  stopped  at  the  least  sign  of  ir¬ 
ritation  of  the  surrounding  skin.  The  ultraviolet  light  is  often  of  marked 
service  in  stimulating  epithelial  growth.  It  is  well  to  start  treatment 
at  twelve-inch  distance  with  the  air-cooled  lamp,  for  two,  three,  or  four 
minutes,  depending  on  the  extent  and  type  of  lesion  and  the  character 
of  the  individual’s  skin.  This  can  be  repeated  at  four  to  seven-day  in¬ 
tervals,  gradually  increasing  the  exposure. 
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INTRODUCTION— THE  ROLE  OF  THE  MEDICAL  MAN  IN  THE 
FUTURE  CONTROL  OF  THE  TROPICS 

William  B.  Wherry 

Encircling  the  earth,  between  30°  N.  and  30°  S.  of  the  equator,  are 
tropical  and  subtropical  regions — the  most  beautiful,  the  most  fertile,  the 
most  richly  endowed  portions  of  the  globe.  Time  and  again  they  have 
been  invaded  by  northern  races  in  search  of  wealth.  Stricken  by  strange 
pestilences  of  mysterious  origin,  the  invaders  disappeared.  Gradually 
the  rumor  spread  and  the  belief  became  ingrained  that  there  lay  “the 
white  man’s  grave.”  One  hundred  years  ago  Dr.  James  Johnson  wrote: 

“Whoever  has  attentively  examined  the  posterity  of  DeGama,  and  Albu¬ 
querque,  now  scattered  over  the  coast  of  Malabar,  the  plains  of  Bengal, 
and  the  island  of  Macao,  once  the  theaters  of  Lusitanian  preeminence, 
will  be  tempted  to  exclaim: 

“  >Twas  not  the  sires  of  such  as  these 
Who  dared  the  elements  and  pathless  seas; 

Who  made  proud  Asian  monarchs  feel 
How  weak  their  gold  ’gainst  Europe’s  steel, 

But  beings  of  another  mold — 

Rough,  hardy,  vigorous,  manly,  bold!” 

Will  racial  decadence  be  the  fate  of  those  whites  who  are  now  contem¬ 
plating  an  expansion  into  the  tropics  in  the  near  future?  Will  modem 
science,  operating  through  the  medical  man,  be  able  to  neutralize  the 
forces  which  act  deleteriously  upon  the  white  man  in  the  tropics  ?  Upon 
the  solution  of  these  questions  must  rest  the  white  man’s  future  relation 

to  the  tropics.  . 

Leaving  out  of  consideration  the  results  of  the  old  spirit  of  discovery, 
conquest,  and  religious  zeal,  the  effects  of  which  upon  the  present  owner¬ 
ship  of  the  tropics  are  scarcely  perceptible,  there  is  one  tactor  above  all 
others  which  has  instigated  the  seizure  of  tropical  possessions  by  modern 
white  races.  With  the  overcrowding  of  the  temperate  zones  and  ultimate 
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scarcity  of  food  ever  before  them,  these  peoples  have  sought  to  provide 
room  for  expansion.  That  the  tropics  already  have  been  largely  appropri¬ 
ated  may  be  seen  from  the  following  table,  prepared  for  Sir  Wm.  Osier 
by  Mr.  H.  O.  Becket  of  the  Department  of  Geography,  Oxford,  England. 
It  shows  at  a  glance  the  tropical  possessions  of  the  four  western  nations 
— England,  France,  Germany,  and  the  United  States — in  1909. 

Tropical  Possessions  of  England,  France,  Germany  and  the  United  States 

in  1909 


Nation 

Tropical  Territory  in 

Total 

Tropical 

Home 

Country 

America 

Africa 

Asia 

Pacific 

France . 

*440,000 

17,700,000 

18,500,000 

80,000 

36,720,000 

39,000,000 

German  Em¬ 

35,000 

4,032,000 

310,000 

9,000 

4,386,000 

207,000 

pire  . 

United  King¬ 

Nil. 

11,700,000 

931,500 

Nil. 

400,000 

96,000 

12,100,000 

1,027,500 

60,000,000 

209,000 

dom  . 

2,000,000 

30,500,000 

296,600,000 

1,150,000 

330,250,000 

44,500,000 

109,000 

1,600,000 

1,900,000 

1,400,000 

5,009,000 

121,000 

United  States. 

305,000 

47,500 

Nil. 

Nil. 

7,707,000 

134,500 

8,012,000 

182,000 

76,000,000 

2,970,000 

*  Heavy  figures  give  population.  Lighter  figures  give  area  (in  square  miles). 


However,  it  is  extremely  uncertain  that  these  possessions  will  serve 
for  the  purpose  of  expansion.  With  characteristic  audacity  the  white 
man  is  attempting  to  accomplish  in  the  near  future  that  which  has  resulted 
from  the  operation  of  natural  laws  acting  through  thousands  of  years — 
the  acclimatization  of  an  alien  race. 

It  is  true  that  the  problems  facing  white  settlement  in  the  tropics  a 
comparatively  few  years  ago  have  been  greatly  modified  by  recent 
advances  in  our  knowledge  of  tropical  diseases,  but  these  researches  tend 
rather  to  promote  the  success  of  the  temporary  settlement  of  white  labor 
in  the  tropics  and  to  increase  the  efficiency  and  supply  of  the  black  labor 
of  the  tropics  than  to  guarantee  their  successful  and  permanent  settlement 
by  whites. 

Formerly  it  was  held  that  heat,  the  use  of  peculiar  foods,  the  abuse  of 
alcohol,  sexual  excesses,  the  lack  or  abuse  of  exercise,  etc.,  were  the  factors 
which  lowered  the  resistance  of  the  white  exotic  transplanted  to  an  unac¬ 
customed  environment.  Recent  researches  have  convinced  many  that 
most  of  the  damage  was  due  to  protozoon  parasites — the  Entamebee,  the 
Plasmodidae,  the  Leishmanise,  the  Trypanosomidse,  and  metazoon  para¬ 
sites,  such  as  Uncinaria,  Clonorchis  endemicus,  Opisthorchis  noverca, 
Schistosoma  japonica,  Porocephalus  armillatus,  etc.  It  is  quite  possible 
for  hygiene  to  protect  the  white  man  from  these  dangers;  but,  granted 
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that  this  has  been  accomplished,  can  he  be  insured  immunity  from  the 
injurious  effects  of  tropical  sunlight? 

According  to  present  belief,  the  white  man  to  become  climatically 
naturalized  must  accomplish  two  things :  he  must  acquire  more  pigment 
in  his  skin  and  go  for  the  greater  part  unclothed,  and,  in  addition,  re¬ 
adjust  his  thermoregulatory  mechanism — nervous  and  cutaneous.  This 
can  never  be  accomplished  excepting  through  the  operation  of  the  slow 
and  uncertain  laws  of  natural  selection. 

Those  who  lay  special  stress  on  the  significance  of  the  pigment  in  hides 
and  hairs  of  geographically  distributed  animals  call  attention  to  the  fact 
that  the  pigment  in  the  skin  of  all  races  is  the  same,  and  the  amount  pres¬ 
ent  in  each  is  at  least  sufficient  to  exclude  the  dangerous  rays  of  sunlight 
encountered  in  the  particular  latitude  of  the  particular  race  home.  Hence, 
the  blackest  skins  are  found  in  unforested  Africa,  the  plains  of  India; 
yellowish  and  brownish  skins  in  jungle  tribes  or  on  the  humid  coastlands 
in  the  tropics,  or  in  the  desiccating  grass  lands  in  intemperate  climates; 
the  whitest  skins  in  high  latitudes  with  moist  atmosphere  and  cloudy  skies. 
Similarly,  among  the  lower  animals  are  cited,  as  extreme  examples  of 
adaptation,  the  zebra  and  the  polar  bear. 

However,  there  seems  to  be  no  proof  that  the  actinic  rays  in  tropical 
sunlight  exert  more  than  a  superficial  effect  on  man.  It  has  not  even  been 
demonstrated  that  the  sunlight  contains  rays  of  sufficient  penetrating 
power  to  reach  the  pigment  deposited  in  the  deeper  layers  of  the  skin. 
Nor  is  there  proof  that  it  contains  a  greater  proportion  of  ultraviolet 
rays;  there  is  only  proof,  to  date,  of  its  greater  intensity.  Freer  and 
Bacon  have  shown  that  the  chemical  activity  of  the  sun’s  rays  is  from 
5  to  20  times  greater  in  Manila  in  October,  November,  and  February  than 
in  Chicago  during  the  months  of  May  and  June.  They  encountered  great 
variations  in  its  activity,  for  example,  two  successive,  equally  clear  days 
were  actinic  and  non-actinic  respectively.  The  destructive  action  of 
sunlight  on  many  microorganisms  is  established,  and  it  is  known  that 
plants  cannot  survive  geographic  changes  without  the  elaboration  of 
sufficient  chlorophyll  of  the  type  necessary  to  absorb  light  of  particular 
wave-lengths,  but  it  does  not  follow  that  these  arguments  can  be  applied 
unhesitatingly  to  the  action  of  light  upon  higher  organisms.  Yet,  on 
the  basis  that  pigment  is  developed  according  to  need,  it  has  been  advised 
that  the  white  man  settling  in  the  tropics  must  dress  in  clothing  which 
is  opaque  to  light  or  of  a  color  sufficiently  near  the  lower  end  of  the 
spectrum  to  exclude  the  dangerous  rays.  The  results  of  such  protection 
have  been  conflicting  and  generally  unsatisfactory ;  but  this  question  needs 
to  be  reinvestigated,  for,  according  to  Freer,  recent  work  shows  that 
color  is  immaterial  as  long  as  it  presents  a  considerable  absorption  band 
in  the  proper  region  of  the  spectrum. 
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The  other  side  of  the  argument,  namely,  that  the  injurious  effects  of 
the  tropics  on  whites  is  due  to  the  intense  heat  combined  with  excessive 
moisture,  seems  to  have  been  more  definitely  established.  Recently  Aron 
has  brought  forward  very  convincing  experiments  showing  that  the  heat- 
producing  rays  exert  a  more  injurious  effect  than  the  actinic  upon  ani¬ 
mals  naturally  provided  with  a  heat-regulating  mechanism.  The  rapid, 
deadly  effect  of  tropical  sunlight  on  certain  mammals  could  be  obviated 
by  measures  which  promoted  loss  of  body  heat,  for  example,  loss  through 
the  action  of  an  electric  fan.  He  further  showed  that  brown  skins, 
which  should  theoretically  absorb  more  heat  in  sunlight,  show  less  rise 
in  temperature  in  tropical  sunlight  than  the  skins  of  whites  under 
similar  conditions.  This  difference  is  attributed,  and  it  would  seem 
correctly  so,  to  the  earlier  and  more  rapid  loss  of  heat  by  water  of 
evaporation.  So  that  the  main  difference,  in  their  relative  resistance  to 
a  tropical  climate,  between  naturalized  and  alien  races  lies  chiefly,  if  not 
entirely,  in  the  delicacy  and  efficiency  with  which  cutaneous  heat  regula¬ 
tion  is  performed.  Evidently  those  measures  promoting  heat  loss,  for 
example,  going  uncovered  as  much  as  possible,  protection  from  sunlight, 
frequent  bathing,  the  liberal  consumption  of  cooling,  non-alcoholic 
drinks,  etc.,  are  only  secondary  in  importance  to  the  prevention  and  eradi¬ 
cation  of  infectious  diseases.  In  short,  as  Johnson’s  motto  expresses  it, 
we  must  “study  well  the  clime,  mold  to  its  manners  our  obsequious 
frames,  and  mitigate  those  ills  we  cannot  shun.” 

However,  putting  aside  for  the  present  the  question  whether  the  white 
man  can  permanently  acclimate  himself  in  the  tropics,  the  fact  remains 
that  the  tropics  are  largely  in  his  possession,  and  that  he  will  have  to  face 
the  problem  of  developing  their  enormous  natural  wealth  as  a  source  of 
supply  for  an  overcrowded  world — not  by  the  old  reprehensible  system  of 
exploitation,  but  by  holding  and  developing  them  as  a  trust  for  civiliza¬ 
tion. 

It  is  amazing  to  what  extent  the  English-speaking  world  is  already 
dependent  upon  the  production  of  the  tropics.  Benjamin  Kidd  gives  the 
following  instructive  figures : 


1896 — United  Kingdom  trade  with  the  tropics . £138,000,000 

1895 — United  States  trade  with  the  tropics .  70,000,000 


Total . £208,000,000 

Combined  trade  of  the  United  Kingdom  and  United 
States  with  the  remainder  of  the  world  outside 
of  English-speaking  lands . .  473,000,000 


The  importance  of  the  tropics  to  the  English-speaking  world  as  a 
whole  is  further  made  apparent  when  one  considers  that  the  trade  of  the 
United  Kingdom  and  that  of  the  United  States  with  the  tropics  in  1896 
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and  1895  respectively  amounted  to  some  38  per  cent  and  65  per  cent, 
respectively,  of  their  total  trade  with  the  remainder  of  the  world. 

It  is  not  likely  that  the  inhabitants  of  the  temperate  zones  will  grow 
less  dependent  on  imports  from  the  tropics,  unless  scientific  agriculture 
develops  a  system  of  intensive  cultivation  undreamed  of  at  present. 
Noone  believes  that  the  natural  resources  of  the  tropics  will  be  developed 
by  native  races — as  witness  Brazil  and  Central  America.  An  adequate 
supply  can  be  obtained  only  by  the  use  of  temporary  white  labor  or  by 
native  labor  under  the  supervision  of  a  temporary  white  population.  The 
world-wide  efforts  which  are  being  made  to  make  the  tropics  habitable 
for  whites  will  insure  the  success  of  temporary  settlements  of  white  labor. 
These  have  been  shown  to  be  economical  in  Manila,  in  the  Panama  canal 
zone,  in  the  Queensland  sugar  plantations,  etc.  Further,  by  removing  the 
parasitic  factors  in  negro  lethargy,  they  will  increase  the  efficiency  of 
black  labor ;  by  decreasing  mortality  they  will  increase  the  supply  of  this 
black  labor.  So  that  the  study  of  tropical  diseases  is  not  only  of  scientific 
but  also  of  economic  interest. 

For  further  details  concerning  hygienic  victories  in  the  tropics,  the 
works  of  the  late  Sir  Rupert  Boyce  and  that  of  Sir  Ronald  Ross  are  es¬ 
pecially  recommended;  and  for  details  concerning  the  influences  of  geo¬ 
graphic  environment  the  reader  is  referred  to  the  researches  of  Ellen 
Churchill  Semple. 
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CHAPTER  XL 


INSOLATION 
Paul  G.  Woolley 

Insolation  (siriasis,  sunstroke,  heat  stroke,  thermic  fever)  is  a  term 
applied  to  certain  symptom-complexes  that  are  the  result  of  disturbances 
of  heat  regulation.  These  disturbances  arise  primarily  from  physical 
causes — the  heat  and  water  content  of  the  air  about  the  body,  the  condi¬ 
tion  of  the  peripheral  vascular  circulation,  etc. — but  these  causes  lead  to 
or  produce  chemical  changes  in  the  organism  which  are  manifested  in  the 
characteristic  clinical  symptoms. 

According  to  the  sequence  of  the  symptoms,  that  is,  according  to  their 
rapidity  of  development  and  their  severity,  various  classifications  have 
been  made  in  the  group  of  insolation.  The  simplest  is  that  which  includes 
heat  exhaustion  and  sunstroke.  The  former  refers  to  syncope  from  ex¬ 
haustion  “caused  either  by  the  direct  rays  of  the  sun  or  a  heated  at¬ 
mosphere  in  the  shade.”  The  latter  refers  to  the  results  of  “the  general 
heating  of  the  whole  body,  blood,  and  tissues,  which  may  happen  either 
from  prolonged  exposure  to  the  sun’s  rays  in  a  heated  atmosphere,  to  a 
heated  atmosphere  in  the  shade,  or  to  an  abnormal  thermotaxic  state  due 
to  vasomotor  or  other  heat-regulating  disturbances.” 

From  this  statement  it  appears  that  there  is  little  justification  for  a 
classification  other  than  a  much  simpler  one  which  would  arrange  the 
cases  into  mild,  severe,  and  peracute.  The  causes  of  all  are  obviously 
the  same.  The  symptoms  are  phases  of  the  effects  of  heat  upon  bodies 
which  differ  in  one  or  another  direction  or  degree.  The  type  and  amount 
of  variation  is  determined  by  many  factors — the  use  of  alcohol,  overeating, 
overwork  and  fatigue,  bad  ventilation,  anxiety,  worry,  personal  uncleanli¬ 
ness,  wearing  of  too  tight  or  too  heavy  clothes,  and  others. 

An  epitome  of  this  argument  is  found  in  a  recent  article  to  the  effect 
that  heat  exhaustion  is  produced  by  high  temperature;  heat  exhaustion 
brought  on  by  exposure  to  the  sun  is  sunstroke. 

Insolation  has  always  been  attributed  to  exposure  to  the  sunlight,  and 
more  particularly  to  exposure  of  the  head  to  the  direct  rays.  While  this 
is  true,  in  part,  it  is  not  true  of  all  cases,  and  it  does  not  account  at  all 
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for  the  large  group  of  border-line  cases  that  are  classed  as  heat  exhaustion 
or  prostration,  which  are  encountered  among  stokers,  laundry  workers, 
and  persons  who  are  crowded  together  or  who  live  in  hot,  badly  ventilated, 
insanitary  rooms,  buildings,  or  barracks.  Taking  the  whole  series  of 
cases  that  may  be  included  in  the  group  (represented  by  the  classical  hy- 
perpyrexial  sunstroke,  by  atypical  apyrexial  heat  stroke,  and  by  heat 
prostrations  which  occur  in  the  absence  of  direct  sunlight),  we  may  assert 
that  insolation  may  occur  under  any  circumstances  in  which  heat  accumu¬ 
lates  in  the  body,  and  in  which  the  body  does  not  rid  itself  of  its  metabolic 
end  products,  notably  perhaps  acids.  And,  since  metabolism  increases 
under  the  influence  of  abnormal  heat,  it  will  appear  that  symptoms  of  in¬ 
solation  are  imminent  whenever  the  heat  production  of  the  body  exceeds 
the  heat  dissipation. 

Hirsch  believed  that,  while  heat  was  the  primary  factor,  the  im¬ 
mediate  cause  of  trouble  was  a  diminution  of  oxygen  and  retention  of  toxic 
principles.  Vincent  also  stated  his  belief  in  a  toxic  basis.  Gordon  says 
that  recent  *work  tends  to  the  conception  of  the  paralyzing  action  on  the 
nervous  system  of  some  toxic  element  which  produces  metabolic  changes  in 
the  neurons,  and,  according  to  the  degree  of  auto-intoxication,  the  effect  of 
the  sunstroke  will  be  either  an  attack  of  ordinary  heat  prostration  or 
syncope  with  unconsciousness  or  death.  If  this  be  true,  then  insolation 
is  an  auto-intoxication  brought  about  by  substances  formed  in  the  body 
under  abnormal  conditions  of  heat  retention. 

How  the  bodily  heat  regulation  is  upset  we  do  not  know,  but,  from 
the  fact  that  heat  accelerates  chemical  reaction,  and  from  the  fact  that 
the  symptoms  of  sunstroke  are  also  largely  the  symptoms  of  shock,  we  may 
surmise  that  there  is  some  chemical  point  common  to  the  two  conditions. 
The  only  probable  common  factor  that  occurs  to  one  is  the  increased  acid 
content  of  the  tissues.  In  sunstroke  this  may  be  the  result  of  increased 
katabolic  chemical  activity  under  the  influence  of  heat.  However  this 
may  be,  we  are  told  that  the  alkalinity  of  the  blood  is  decreased  and  that 
the  oxygen  content  of  the  body  is  diminished. 

It  is,  however,  with  the  problem  of  solar  rays  in  their  relation  to  in¬ 
solation  that  workers  have  busied  themselves,  and  it  is  work  upon  these 
problems  that  has  given  most  insight  into  the  question  of  the  production 
of  insolation. 

For  a  time  men  were  led  to  suppose  that  the  violet  and  ultraviolet 
part  of  the  spectrum  was  most  active.  This  supposition  was  based  upon 
the  results  of  experiments  on  the  effect  of  ultraviolet  rays  upon  bacteria, 
protozoa,  and  plants,  which  showed  beyond  question  that  these  lower 
forms  of  life  were  seriously  affected  by  these  rays.  It  has,  however,  been 
shown  that  the  results  reached  with  organisms  that  have  no  heat-regulating 
apparatus  do  not  apply  to  other  organisms  that  have  such  an  apparatus. 
Also,  Freer,  Gibbs,  and  Bacon  have  shown  that  the  tropical  sunlight 
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(Manila)  contains  no  more  ultraviolet  rays  that  does  the  light  of  tem¬ 
perate  zones  (Chicago).  And  yet  in  tropical  climates  heat  prostrations 
are  more  numerous  (in  troops  especially)  than  in  temperate  climates. 
Experiments  with  underwear  which  prevents  the  action  of  ultraviolet  rays 
on  the  body  have  also  been  unproductive  of  good  results.  More  interest¬ 
ing  still,  however,  are  observations  such  as  those  of  Chamberlain,  which 
render  it  very  doubtful  that  the  actinic  rays  play  an  important  part  in 
tropical  deterioration  of  any  sort. 

In  the  absence  of  any  direct  evidence  of  the  ill  effects  of  the  ultraviolet 
rays,  the  attention  of  Aron  was  turned  to  the  red  and  infra-red  rays,  with 
the  result  that  very  definite  and  useful  information  has  been  developed. 

The  heat  rays  may  be  active  in  one  of  two  ways,  or  in  both.  They 
may  act  by  increasing  the  temperature  of  the  air,  or  by  heating  the  body 
itself.  Either  action  tends  to  decrease  the  heat  dissipation  from  the  body, 
or  to  increase  the  heat  accumulation  in  the  body.  Aron’s  work  indicates 
that  both  ways  are  important. 

The  body  loses  heat  in  three  ways — by  conduction,  by  radiation,  and 
by  evaporation.  Under  normal  circumstances  radiation  is  the  most  active, 
but,  as  the  surrounding  temperature  rises,  radiation  becomes  necessarily 
less  important  and  evaporation  (perspiration)  becomes  more  active,  un¬ 
til  at  temperatures  which  equal  or  exceed  that  of  the  body  evaporation 
alone  is  of  value.  Vierordt  estimated  the  normal  heat  losses  through 
various  channels  as  follows:  the  urine  and  feces,  1.8  per  cent;  by  ex¬ 
pired  air,  3.5  per  cent;  by  vaporization  of  water  from  the  lungs,  27.2 
per  cent;  by  evaporation  from  the  skin,  14.2  per  cent;  by  radiation  and 
conduction,  73.0  per  cent.  Kubner  showed  that  the  heat  losses,  estimated 
in  calories,  by  radiation  and  conduction,  took  place  according  to  the  fol¬ 
lowing  table: 


Heat  Losses  by  .Radiation  and  Conduction 


Temperature 

Calories  Lost  by  Radiation 

Calories  Lost  by  Evaporation 

7° 

C . 

78.5 

7.9 

15° 

c . 

55.3 

7.7 

20° 

c . 

45.3  • 

10.6 

25° 

c . 

41.0 

13.2 

30° 

c . . 

33.2 

23.0 

These  figures  indicate  that  under  normal  circumstances  radiation  is 
the  most  important  method  of  physical  regulation,  but  that  under  ab¬ 
normal  circumstances  evaporation  becomes  the  most  important.  Without 
increased  evaporation  the  body  would  not  merely  retain  its  heat,  but  would 
absorb  heat  from  its  surroundings.  This  state  of  things  had  led  Hill 
to  remark  that,  so  long  as  evaporation  is  active,  high  temperatures  alone 
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will  not  change  the  temperature  of  the  body.  It  is  only  when  evaporation 
is  insufficient  that  heat  produces  serious  results. 

This  is  shown  in  a  remarkably  clear  way  by  Aron’s  experiments  with 
dogs,  cats,  guinea  pigs,  and  rabbits,  in  all  of  which  evaporation  takes 
place  only  through  the  respiratory  tract.  Aron  shows  first  of  all  that  dead 
animals,  in  which  there  is  no  possibility  of  heat  regulation  of  any  sort, 
absorb  heat  very  rapidly  when  exposed  to  heat,  either  in  the  shade  or  in 
the  direct  sunlight,  and  that  heat  accumulates  far  more  rapidly  in  the 
sunlight  than  in  the  shade.  He  shows,  also,  that,  when  in  living  animals 
heat  dissipation  is  diminished  by  reducing  the  possibility  of  evaporation 
(by  tracheotomy),  the  temperature  of  the  animals  rises  much  more  rapidly 
than  in  normal  animals,  but  less  rapidly  than  in  dead  animals,  while  at 
the  same  time  control  animals,  which  have  also  been  tracheotomized,  but 
which  are  kept  under  otherwise  normal  conditions,  live  comfortably  and 
show  no  abnormal  variation  of  temperature  and  no  symptoms  due  to  heat 
retention. 

In  a  series  of  experiments  with  monkeys  Aron  showed  that  these  ani¬ 
mals,  which  are  as  accustomed  to  tropical  climate  as  any  that  can  be  ob¬ 
tained,  when  exposed  to  the  direct  sunlight,  quickly  died,  though  the  con¬ 
trol  animals  kept  in  the  shade,  even  that  of  an  umbrella,  survived.  But 
he  also  showed  that  monkeys  kept  in  the  sun,  but  in  a  current  of  air, 
such  as  that  produced  by  an  electric  fan  or  a  natural  breeze,  suffered  no 
damage.  He  further  showed  that,  if  monkeys  were  placed  in  an  apparatus 
so  that  their  heads  were  exposed  to  direct  sunlight,  but  with  their  bodies 
protected  and  kept  cool,  they  suffered  no  damage.  He  concludes,  there¬ 
fore,  that  it  is  not  the  direct  effects  of  the  sunlight  which  do  damage,  but 
the  hyperthermia  produced  by  the  heat  rays.  He  believes  that  the  heat 
radiated  from  the  sun  warms  the  body  tissues  more  rapidly  than  can  be 
compensated  for  by  the  regulatory  mechanism  of  the  body.  The  tissues 
and  the  blood  increase  in  temperature  to  a  point  higher  than  is  compatible 
with  life.  Apparently  the  organs  most  susceptible  to  this  increased  heat 
effect  are  the  brain  and  heart,  though  it  is  not  indicated  from  the  lesions 
in  these  organs  which  are  most  essential  in  causing  death.  These  charac¬ 
teristic  lesions  are  hemorrhagic  lesions  in  the  brain  and  (in  monkeys)  in 
the  heart. 

Not  less  clear  than  the  results  of  his  experiments  with  animals  are 
Aron’s  results  with  human  beings.  They  indicate,  as  he  says,  “that  the 
temperature  of  the  human  skin  increases  in  the  sun,  but  does  not  reach  the 
normal  body  temperature.  In  animals  without  sweat  glands  the  skin  tem¬ 
perature  rises  above  febrile  heights,  and  the  tissues  lying  underneath  are 
heated.  On  the  other  hand,  penetration  of  heat  through  the  human  skin 
seems  improbable,  the  effect  of  the  rays  being  neutralized  by  water  evap¬ 
oration  on  the  skin.  The  more  perfect  this  water  evaporation  is,  the  better 
the  normal  body  temperature  may  be  maintained.”  “Monkeys  exposed  to 
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the  sun  in  Manila  die  in  little  over  an  hour  because  of  their  limited 
capacity  to  evaporate  water,  while  man,  with  his  well-developed  sweat 
glands,  resists  the  same  climatic  condition  for  a  much  longer  period  with¬ 
out  detriment.”  The  great  importance  of  this  evaporation  is  shown  by 
the  remarkable  fact  that  a  man  lying  quietly  in  the  sun  lost  280  gm.  in 
weight  in  1  hour.  The  above  figure  does  not  include  the  water  held  in  the 
man’s  clothes,  which  was  also  actually  lost  to  the  body.  The  volume  of 
respired  air  in  such  a  man  increased  23  per  cent. 

The  foregoing  facts  account  very  well  for  the  usual  cases  of  sunstroke. 
There  remains,  however,  a  small  group  of  cases  in  which  but  slight  in¬ 
crease  of  temperature  has  been  observed.  Aron  accounts  for  these  upon 
the  basis  of  sudden  loss  of  large  quantities  of  water.  He  quotes  P. 
Schmidt,  who  observed,  under  unfavorable  climatic  conditions  during  mus¬ 
cular  work,  water  losses  as  great  as  1  kg.  per  hour.  He  proceeds  to  call 
attention  to  the  fact  that,  since  the  body  cannot  withstand  a  loss  of  water 
of  more  than  10  per  cent  of  its  weight,  an  acute  loss  of  from  3  to  4  kg. 
must  necessarily  result  in  grave  disturbances,  collapse,  or  death.  In  this 
connection  it  is  to  be  remembered  that  large  losses  of  water  may  occur  with 
little  reduction  of  the  body  temperature,  as,  for  instance,  when  the  sweat 
runs  down  and  off  the  body  “in  streams.”  Where  losses  of  water  are  so 
great,  evaporation  is  reduced,  and  refrigeration  decreased.  Serious  re¬ 
sults  may,  therefore,  result  from  paralysis  of  the  vasodilators  on  the  one 
hand,  or  by  too  great  loss  of  water  from  the  sweat,  glands  on  the  ether. 
“It  is  not  the  sweat  we  see,  but  that  which  we  do  not  see,  which  exerts  the 
cooling  effect.” 

One  further  point  of  interest  (among  many  others)  is  taken  from 
Aron’s  work,  and  this  has  to  do  with  the  question  of  the  exposure  of  the 
human  head  to  heat.  Aron  states  that  the  temperature  of  the  air  in  the 
thick  black  hair  of  a  Filipino  may  reach  50.1°  in  an  hour  of  exposure. 

Prophylaxis. — If  the  foregoing  facts  are  true,  then  prophylaxis  con¬ 
sists  in  preventing  the  accumulation  of  abnormal  amounts  of  heat  in  the 
body.  To  accomplish  this  there  are  mediate  and  immediate  methods.  The 
former  apply  to  habits  and  clothing — in  general  to  hygienic  surroundings 
at  any  time ;  the  latter  to  habits  during  severe  hot  weather. 

To  enable  oneself  to  withstand  great  heat  the  regulatory  system  of  the 
body  should  be  kept  in  the  normal  state  of  adaptability  to  circumstances. 
The  skin  should  be  kept  clean  to  allow  free  evaporation ;  the  clothes  should 
be  loose  and  light,  moderately  absorbent,  but  thin  enough  to  allow  the  air 
to  circulate  freely,  and  so  assist  evaporation.  The  diet  should  be  one  that 
will  not  create  unnecessary  demands  upon  the  system.  Alcoholic  drinks 
should  be  tabooed,  plenty  of  cool  water  or  fruit  juices  may  be  indulged  in 
to  advantage,  since  they  serve  to  keep  the  excretory  system  freely  open 
and  to  encourage  refrigeration  by  evaporation.  Fatigue,  worry,  and 
anxiety  should  be  avoided.  Heavy  work  in  the  open  should  not  be  done, 


TREATMENT 


809 


and  even  in  the  shade  should  he  limited.  Dwelling  houses  and  living  rooms 
should  he  open,  the  windows  shaded  in  such  a  way  as  to  exclude  the  heat 
rays  without  cutting  off  what  breezes  blow.  Electric  fans  or  punkahs  are 
often  indispensable,  and  cool  (not  cold)  baths  are  infinitely  refreshing  as 
well  as  useful  in  keeping  the  body  at  ease. 

During  times  of  intense  heat,  and  always  during  the  hot  hours  of  the 
day,  all  physical  effort  should  he  reduced  to  an  absolute  minimum.  At 
such  times  rest  in  the  shade,  with  as  little  clothing  as  circumstances  per¬ 
mit,  and,  if  possible,  where  even  the  slightest  breezes  blow,  should  be  freely 
indulged  in.  Under  such  circumstances  electric  fans,  when  possible,  and 
punkahs,  where  they  are  not,  are  not  only  pleasant,  but  almost  necessary. 
The  oriental  custom  of  taking  a  siesta  in  the  middle  of  the  day  is  a  highly 
commendable  one  which  Europeans  should  he  counseled  to  follow.  In 
addition  to  these  peaceful  recommendations,  it  is  advisable  to  suggest  a 
light  diet  accompanied  by  as  much  water  as  can  be  gratefully  consumed. 
Such  a  regime  will  result  in  quiet  of  mind  and  body  and  will  encourage  a 
useful,  moderate  degree  of  perspiration  and  evaporation,  which  will  result 
in  a  comparatively  mild  state  of  refrigeration.  Attention  should  be  paid 
to  the  excretory  organs.  Citrous  drinks  encourage  the  renal  activities,  and 
so  assist  in  the  cleansing  of  the  tissues.  Much  water  will  assist  intestinal 
elimination,  and  so  assist  in  preventing  intoxication  from  fecal  stasis. 
Constipation  must  be  avoided  with  as  great  care  as  diarrhea.  Any  ex¬ 
posure  to  the  direct  sunlight  should  be  avoided  as  much  as  possible,  and 
when  such  exposure  is  necessary  it  should  be  brief.  An  umbrella  is  a 
valuable  protection. 

Treatment. — The  treatment  of  insolation  is  rather  an  unsatisfactory 
matter.  This  must  he  so  because  of  the  grave  changes  that  are  produced 
in  the  various  organs  of  the  body  by  the  action  of  the  intense  heat  and  the 
products  of  abnormally  rapid  (and  very  probably  aberrant)  metabolism. 
One  cannot  expect  to  remove  extravasations  of  blood  in  the  brain, 
meninges,  or  heart  in  a  few  minutes  or  hours,  and  still  less  can  one  expect 
to  restore  the  damage  produced  by  the  hemorrhages  in  less  than  a  very 
considerable  time.  Moreover,  the  disease  is  rapid.  Its  victims  fall  where 
there  are  no  therapeutic  resources.  They  must  be  carried  to  some  place 
where  remedies  are  at  hand ;  where  ice  can  be  had,  where  baths  can  be 
given. 

There  are  two  main  objects  in  view  in  treating  any  form  of  insolation: 
to  reduce  the  heat  content  of  the  body  and  bring  about  elimination  of  its 
toxic  contents.  When  these  things  have  been  done,  tempus  edax  rerum 
alone  will  attend  to  the  hemorrhages,  the  destruction  of  tissue,  the  fatty 
degeneration,  and  the  rest.  But  even  time  will  not  always  allow  the  body 
to  return  to  its  former  state.  Often  residual  symptoms  remain,  such  as 
a  tendency  to  relapses,  to  headache,  to  partial  loss  of  memory,  to  loss  of 
sustained  attention,  to  polyuria,  or  even  to  glycosuria.  There  is  the  further 
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possibility  that  insolation,  particularly  the  moderately  severe  type,  pre¬ 
disposes  to  meningitis. 

Treatment  of  an  attack  of  insolation  is,  therefore,  one  that  combines 
refrigeration  with  elimination,  both  active  enough  to  produce  good  effects 
without  embarrassing  organs,  such  as  the  heart,  which  are  already  dam¬ 
aged.  To  accomplish  the  former  the  practice  is  to  give  ice-cold  packs  or 
baths.  To  compass  the  latter,  recourse  is  commonly  had  to  stimulants. 
This  seems  not  to  be  the  best,  except  as  a  last  resort.  Stimulation  of  an 
already  burdened  organ  can  do  little  good  and  much  damage.  Hydro- 
therapeutic  methods  are  of  more  value  in  insolation  than  any  drugs.  Ice¬ 
packs  or  iced  baths  have  a  great  value,  but  should  not  be  continued  for 
more  than  a  few  minutes,  one  to  two  (Chandler)  at  a  time,  and  should  be 
discontinued  when  the  rectal  temperature  has  reached  104°  F.  To  re¬ 
place  the  water  lost  to  the  body  before  the  attack,  and  to  increase  elimina¬ 
tion,  there  is  no  better  method  than  infusion  of  saline  solutions.  If  it  be 
true  that  the  oxygen  content  of  the  body  is  low  and  the  acid  content  high, 
then  such  solutions  should  be  alkaline.  Such  alkaline  solutions  as  those 
recommended  by  Fischer  are  extremely  efficacious,  whether  given  by 
rectum  or  intravenously,  in  neutralizing  the  acids  of  the  body  and  increas¬ 
ing  water  elimination  by  the  kidneys.  The  solution  for  rectal  use  should 
be  prepared  as  follows : 

Sodium  chlorid  10  gm. 

Sodium  carbonate  (Na2CO3.10  H20)  10  gm. 

Water  1,000  c.c. 

The  injection  should  be  given  slowly  enough  to  allow  retention.  The 
time  consumed  in  injecting  a  liter  should  not  be  less  than  one  hour. 

For  intravenous  injection  the  following  solution  may  be  used :  1 * * * * 

Sodium  chlorid  14  gm. 

Sodium  carbonate  (crystallized)  10  gm. 

Water  1,000  c.c. 

This  also  should  be  given  very  slowly.  The  effect  of  these  solutions 
upon  the  secretion  of  urine  is  remarkable,  and,  as  a  rule,  they  will  make 
it  unnecessary  to  use  digitalis.  W7hen  this  latter  drug  is  used,  it  should  be 
very  carefully  administered  and  its  effects  carefully  watched.  The  use  of 
strychnia  is  not  advised  in  the  active  stage  of  the  disease. 

Such  treatment  will  dispose  of  the  immediate  danger,  and  when  this 

1  For  intravenous  use  the  alkaline  saline  solution  should  be  very  carefully  pre¬ 

pared.  The  carbonate  cannot  be  boiled.  The  salt  solution  should  therefore  be  made 

and  sterilized,  after  which  the  crystals  of  carbonate  may  be  added.  If  the  crystallized 

sodium  carbonate  is  not  available  and  use  must  be  made  of  the  ordinary  dried  form 

of  the  salt,  the  amount  indicated  in  the  above  prescription  should  be  divided  by  3. 
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has  been  done  treatment  is  symptomatic.  Headache  may  be  treated  with 
acetanilid,  phenacetin,  salicylates.  But  these  drugs  should  be  used  with 
extreme  caution.  This  is  particularly  true  of  the  coal-tar  products.  Sleep¬ 
lessness  may  be  controlled  with  bromids,  trional,  or  other  mild  sedatives 
and  soporifics. 

In  apyrexial  heat  exhaustion  external  hydrotherapeutic  measures  are 
uncalled  for,  and  treatment  should  be  eliminative  and  stimulant.  The 
internal  hydrotherapeutic  methods  should  be  very  useful  in  these  cases 
and  should  be  combined  with  friction,  massage,  and  warm  packs  with 
sufficient  internal  stimulant  medication. 

After  recovery  from  an  attack  of  insolation  great  caution  must  be  ob¬ 
served  by  the  patient  to  prevent  recurrences  from  subsequent  exposures  to 
heat.  He  must  pay  careful  attention  to  prophylactic  measures,  and  use 
the  greatest  precautions  in  ordering  his  life.  It  is  advisable  for  all  such 
persons  to  arrange  their  time  in  such  a  way  that  they  may  spend  the  hot 
seasons  at  some  high  altitude  or  cool  summer  resort.  Many  tropical  coun¬ 
tries  have  what  is  known  as  a  “summer  capital/’  to  which  many  people  go 
to  escape  the  heat  of  the  lowlands. 
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CHAPTER  XLI 


TROPICAL  INFECTIONS  OF  BACTERIAL  OR  UNKNOWN  ETIOLOGY 
Samuel  T.  Darling,  Richard  P.  Strong  and  Paul  C.  Woolley 

UNDULANT  FEVER  (MALTA  FEVER) 

Samuel  T.  Darling 

This  endemic  fever  is  derived  from  goat’s  milk  infected  with  Micro¬ 
coccus  melitensis,  a  pleomorphic  microorganism  which,  as  was  pointed 
out  by  Evans,  is  closely  related  to  the  bacillus  of  infectious  abortion  of 
cattle.  These  two  organisms  are  related  serologically  and  are  now 
known  as  Brucella,  B.  melitensis  being  regarded  by  some  as  a  substrain 
of  B.  abortus. 

The  disease  may  be  regarded  as  a  chronic  septicemia,  for  cases  of  the 
fever  last  from  sixty  to  one  hundred  and  fifty  or  more  days.  The  micro¬ 
organism  is  found  in  the  peripheral  blood  for  very  long  periods  (one  to  two 
years)  and  is  in  large  numbers  in  the  spleen.  Bassett  Smith  has  observed 
a  secondary  anemia  to  follow  the  disease  with  a  low  polynuclear  count 
and  increased  lymphocytes.  Localized  swellings  and  necrosis  of  hepatic 
cells  occur,  with  round  cell  deposits  and  a  toxic  affection  of  the  peripheral  ■ 
nerves  from  which  a  chronic  neuritis  supervenes.  Severe  cases  are  com¬ 
plicated  by  hemorrhages  and  purpura.  The  spleen  becomes  enormously 
enlarged.  The  organism  is  eliminated  from  the  urine  and  feces.  Light 
cases  may  be  mistaken  for  malaria.  There  is  severe  frontal  headache, 
irritability,  restlessness,  insomnia,  acute  sciatic  pains  and  tender  spleen. 
A  typhoidal  state  often  supervenes. 

B.  paramelitensis  is  more  pyogenic  than  B.  melitensis  and  cases  of 
suppuration  and  orchitis  are  apt  to  be  due  to  the  former.  Hence  vaccines 
prepared  with  B.  paramelitensis  should  be  used  in  chronic  cases  showing 
these  types  of  infection. 

While  the  disease  is  endemic  in  the  Mediterranean  basin,  it  has 
been  detected  occasionally  and  sporadically  in  distant  lands.  Craig  re¬ 
ported  a  case  in  the  United  States  in  1905.  Later  cases  were  reported 
in  soldiers  returning  from  the  Philippines.  Ferenbaugh  reported  cases 
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SERUM  AND  VACCINE  TREATMENT 

from  Texas,  and  Lake  believes  the  disease  has  existed  in  Texas  and 
Arizona  and  the  southwestern  part  of  the  United  States  for  years.  Most 
of  the  cases  have  occurred  among  people  who  have  used  or  been  concerned 
in  handling  goat  s  milk.  In  Europe  fresh  goat’s  milk  and  cheese  fresh¬ 
ened  in  goat’s  milk  have  been  incriminated. 

The  disease  is  diagnosed  by  agglutination  tests,  the  organism  being 
agglutinated  in  dilutions  up  to  1 :  2,000  in  chronic  cases. 

Treatment 

Serum  and  Vaccine  Treatment. — Trambusti  and  Donzello  have  used 

a  specific  serum  with  success  in  treating  children. 

Vaccine  therapy  has  been  used  with  some  degree  of  success  by  Bassett- 
Smith  and  others.  Its  efficacy  depends  on  the  ability  of  vaccines  to  raise 
the  defensive  powers  of  the  body.  Sensitized  vaccines  when  administered 
early  in  the  disease  have  shortened  the  duration  of  the  fever  to  eight 
weeks.  Vaccines  also  ameliorate  the  various  symptoms,  whether  local  or 
general,  and  they  prevent  the  occurrence  of  relapse.  No  bad  symptoms 
follow  their  use  and  they  may  be  given  subcutaneously,  intramuscularly  or 
intravenously.  Durian  de  Cottes,  who  has  had  a  wide  experience  in 
treating  undulant  fever,  uses  vaccines  when  the  temperature  is  falling,  and 
during  the  intervals  of  apyrexia.  The  dose  is  made  proportional  to  the 
degree  of  fever,  but  in  an  inverse  degree.  An  initial  dose  of  from  25,- 
000,000  to  50,000,000  is  given,  rarely  going  beyond  100,000,000.  The 
earlier  the  vaccine  is  administered  in  the  disease  the  better,  hence  the  im¬ 
portance  of  early  diagnosis.  Vaccine  treatment  should  be  continued 
once  begun,  and  in  cautiously  increasing  doses,  reducing  them  before  a 
febrile  accession  and  continuing  until  the  patient  is  immunized.  The 
doses  of  vaccine  are  given  in  series  of  eight  or  ten  with  an  interval  of 
ten  to  fifteen  days  between  the  series.  In  ambulatory  cases  and  those 
only  moderately  severe,  the  vaccine  may  be  regularly  but  cautiously  used 
to  avoid  severe  reactions.  Vaccines  are  contra-indicated  in  cases  in 
which  cardiac  or  renal  lesions  existed  prior  to  the  attack,  and  also  in  cases 
of  hyperpyrexia  and  hemorrhage.  Durian  prepares  vaccines  with  the  aid 
of  chloroform  instead  of  heat,  believing  that  the  resultant  reactions  are 
milder  and  without  any  loss  of  efficacy.  This  observer  advises  the  use 
of  serotherapy  and  chemotherapy  in  hyperpyrexia  and  in  the  acute  phases 
of  the  disease. 

Colloidal  therapy  has  been  introduced  in  the  expectation  of  obtaining 
a  direct  bactericidal  action  and  beneficial  results  have  been  reported  by 
Ziemann,  who  treated  cases  with  one  or  two  intravenous  injections  of  from 
2  to  4  c.c.  of  a  2  per  cent  preparation  of  collargol.  Souleyre  advises 
against  the  use  of  colloidal  preparations  in  very  toxic  cases.  He  believes 
it  best  to  increase  the  dose  gradually  from  day  to  day,  beginning  with 
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1  c.c.  and  doubling  the  dose  on  successive  injections,  guarding  against 
the  depressive  effects  of  the  medicament  by  an  injection  of  oil  of  cam¬ 
phor  or  of  adrenalin  shortly  before  each  dose  of  the  colloidal  preparation. 
Colloidal  therapy  seems  to  have  a  place  in  the  long-standing  moderately 
severe  cases. 

Symptomatic  Treatment. — In  a  chronic  disease  of  this  character  care¬ 
ful  treatment  and  nursing  are  required,  the  various  symptoms  being  dealt 
with  as  they  appear.  The  resourcefulness  of  the  physician  and  the 
resistance  and  patience  of  the  patient  are  sorely  tried  in  the  prolonged 
siege  usually  borne,  for  the  disease  is  not  unlike  typhoid  with  several 
intercurrent  relapses.  The  measures  applicable  in  typhoid  fever  will 
be  suitable  here.  The  fever  when  severe  is  to  be  treated  by  means  of  the 
cold  sponge  bath  or  ice-pack;  moderate  degrees  of  fever  with  tepid 
sponging.  This  will  tend  to  alleviate  the  nervous  symptoms.  The 
joint  pains  will  require  hot  fomentations  or  the  application  of  dry 
heat.  Morphin  should  be  avoided  as  much  as  possible  for  fear  of  inducing 
habit.  The  milder  degrees  of  pain  may  be  relieved  with  aspirin  or  plie- 
nacetin.  Insomnia  is  an  annoying  symptom  and  opium  in  some  form 
may  have  to  be  given  when  bromids  or  either  veronal  or  trional  fail. 
The  skin  and  bladder  must  be  carefully  watched.  Liquid  diet  during  the 
febrile  stage  is  enjoined.  During  the  intermission  of  fever,  a  light 
but  nutritious  diet  should  be  given.  Meat  diet  should  be  restricted. 
During  convalescence  a  decided  change  of  scene  is  beneficial. 

It  is  difficult  to  recognize  undulant  fever  early  but,  as  soon  as  it  is 
suspected,  the  patient’s  dejecta  should  be  thoroughly  disinfected  as  in 
typhoid  fever.  The  patient  is  to  be  regarded  as  a  carrier  and  his  move¬ 
ments  regulated.  The  microorganism  may  live  for  long  periods  in  dust 
and  in  soil.  Goats  and  their  milk  are  the  chief  agencies  in  the  spread 
of  the  disease  and  the  sale  of  goat’s  milk  should  be  prohibited  unless 
thoroughly  pasteurized.  The  importation  of  goats  from  epizootic  regions 
should  be  prohibited.  Infected  goats  are  to  be  sacrificed.  It  has  been 
shown  that  the  disease  may  be  prevented  by  the  subcutaneous  injection 
of  killed  cultures  of  the  specific  microorganism. 


DENGUE  AND  DENGUE-LIKE  FEVERS 

Paul  C.  Woolley 
Revised  by  Samuel  T.  Darling 

Dengue  is  a  specific  non-contagious  exanthematous  fever  of  unknown 
etiology.  It  is  characterized  by  its  sudden  onset,  which  is  marked  by 
headache  ;  by  intense  aching  pains  in  the  joints,  muscles,  in  the  back  and 
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in  the  bones;  by  the  appearance  of  an  inconstant  transient  initial  ery¬ 
thematous  rash ;  and  by  the  development  of  a  high  temperature.  After  a 
few  days  of  fever  and  often  extreme,  aching  discomfort,  a  remission 
occurs  which  is  followed  by  a  second  rise  of  temperature,  accompanied 
by  pains,  and  a  more  constant  polymorphous  eruption. 

When  dengue  appears  in  a  community  it  usually  occurs  in  the  form 
of  an  epidemic,  which  spreads  with  the  greatest  rapidity  and  which 
attacks  a  very  large  proportion  of  the  population  in  a  very  short  time.  In 
this  respect  it  is  very  similar  to  influenza,  to  which  it  has  been  supposed 
by  some  writers  to  bear  a  very  close  relation.  The  prognosis  is,  however, 
generally  good.  The  mortality  never  exceeds  1  per  cent,  and  is  usually 
lower  than  that.  Old  and  infirm  persons,  those  weakened  by  other  dis¬ 
eases,  and  the  young  children  are  more  seriously  affected  than  healthy 
adults,  and  it  is  among  these  classes  of  individuals  that  the  greatest  number 
of  deaths  occur.  Complications  are  rare. 

Dengue,  though  it  occasionally  appears  in  temperate  climates — wit¬ 
ness  the  epidemics  of  Charleston,  S.  0.,  Savannah,  Ga.,  and  Philadelphia 
and  the  recent  epidemic  of  1922  when  from  May  to  December  it  prevailed 
from  Texas  to  South  Carolina  and  Arkansas,  visiting  every  Gulf  State, 
and  in  proportion  to  their  coast  line  and  Stegomvia  index — is  a  disease 
of  the  tropics  and  subtropics.  It  is  a  disease  of  hot  seasons,  and  epi¬ 
demics  die  out  with  the  appearance  of  cool  weather.  It  is  localized  to 
low-lying,  seacoast  districts,  and  is  apparently  not  influenced  by  the  mois- 
ttire  of  the  air.  In  all  of  these  respects  it  resembles  yellow  fever,  which 
disease  it  may  also  occasionally  simulate  in  its  symptomatology.  It  is 
not  contagious,  and  is  no  respecter  of  race,  nationality,  age,  or  sex. 

An  interesting  feature  of  this  disease  is  its  polymorphic  character 
and  resemblance  to  other  more  serious  diseases.  In  different  parts  of 
the  tropics  it  is  called  “six-day”  and  “seven-day”  fever.  When  it  ap¬ 
peared  on  the  Isthmus  of  Panama  in  1912  it  was  called  “dengue”  in  Colon 
and  “six-day  fever”  in  Panama. 

The  characteristic  qualities  of  dengut — its  sudden  onset,  its  rapid 
attack  upon  all  parts  of  the  organism,  its  rapid  epidemic  progress  point 
to  its  infectious  origin  and  to  the  probability  that  its  cause  is  present  in 
the  blood-stream  at  a  very  early  stage  of  the  disease.  And  so  most  of  the 
efforts  to  discover  the  cause  have  been  concentrated  upon  the  blood. 
Hare  says  that  Hunt  observed  certain  motile  bodies  in  fresh  blood  and 
in  cultures  made  from  the  blood.  Graham  and  Eberle  also  thought  they 
had  discovered  an  organism  in  the  red  blood-cells  of  dengue  patients. 
But  these  observations  have  not  been  confirmed,  though  evidence  has 
been  adduced  to  prove  that  the  cause  is  certainly  present  in  the  blood, 
although  it  is  not  made  visible  even  by  the  highest  powers  of  the  micro¬ 
scope.  The  investigations  of  Graham  in  Beirut  and  of  Ashburn  and 
Craig  in  the  Philippines  have  shown  that  in  those  localities  the  disease 
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is  spread  by  a  domestic  mosquito  Culex  fatigans  (quinquefaciatus).  The 
last-named  observers  found  that  the  virus  was  resident  in  the  blood  and 
was  a  filter  passer.  Couvy  reports  that  in  an  epidemic  in  Syria  in  the 
direct  examination  of  the  blood  he  found  a  short  slender  spirochete  before 
the  onset  of  the  fever. 

Cleland  and  Bradley  in  Australia  were  not  able  to  transmit  dengue 
by  means  of  Culex  fatigans  but  they  were  able  to  transmit  the  disease 
with  Stegomyia  calopus  (Aedes  egyptus)  fed  on  dengue  patients  during 
the  first  two  days  of  the  disease. 

The  experiments  of  Craig  indicate  that  four  days  and  eighteen  hours 
elapse  between  the  time  of  infection  by  means  of  mosquitoes  and  the 
onset  of  symptoms,  and  that  the  virus  is  present  in  the  blood  for  from 
three  to  four  days  after  the  beginning  of  symptoms. 

These  experimental  facts  indicate  further  similarities  between  dengue 
and  yellow  fever,  and  indeed  pappataci.  The  most  interesting  difference 
seems  to  be  that  there  is  no  evidence  of  a  developmental  cycle  of  the 
dengue  organism  in  the  body  of  the  mosquito;  in  other  words,  that  the 
infected  mosquito  is  immediately  able  to  transmit  dengue,  whereas  in 
yellow  fever  twelve  days,  and  in  pappataci  five  to  seven  days,  must  elapse 
after  feeding. 

Prophylaxis. — In  the  Philippines  and  in  the  Canal  Zone  it  was  found 
that  the  disease  did  not  spread  within  a  ward  room  provided  the  patients 
were  protected  by  screening.  The  disease  which  had  existed  for  some 
time  in  Corrigidor  Island  at  the  entrance  of  Manila  Bay  was  entirely 
wiped  out  by  obliteration  of  mosquito-breeding  places  and  by  the  use  of 
screening  protection.  A  rational  prophylaxis  then  should  consist  in 
the  reduction  in  the  numbers  of  domestic  mosquitoes  Stegomyia  and 
Culex  fatigans.  The  disease  will  not  spread  from  the  littoral  for  any 
very  great  distance  inland,  excepting  along  large  rivers.  The  patients 
should  be  placed  under  a  mosquito  bar  or  within  screened  rooms  at  once. 
The  quarters  of  the  patient  should  be  fumigated  with  pyrethrum  or  sul¬ 
phur.  The  breeding  places  of  Stegomyia  should  be  reduced  to  a  minimum 
and  fish  placed  in  water  containers  to  destroy  the  larvse.  Careful  policing 
of  the  district  should  be  done  to  remove  and  destroy  breeding  containers, 
and  to  inspect  for  possible  breeding  places. 

Treatment. — The  treatment,  which  is  purely  symptomatic,  should  be 
directed  towards  relieving  pain,  insomnia  and  anorexia,  reducing  the  fever 
and  cheering  the  patients  up  during  the  period  of  depression  which  occurs 
in  some  cases. 

Most  patients  are  sick  enough  to  go  to  bed  and  all  should  be  required 
to  do  so  and  under  a  bed  net  if  possible.  The  pains  in  the  joints  and  the 
backache  are  frequently  very  severe,  even  excruciating,  and  are  increased 
on  walking.  In  addition  to  the  insomnia  there  is  a  great  deal  of  restless¬ 
ness  and  resultant  discomfort  due  to  changing  position  in  bed.  Joints 
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which  have  been  the  seat  of  disease  or  injury  are  often  exceedingly  pain¬ 
ful. 

A  preliminary  purge  of  calomel  followed  by  a  saline  laxative  should 
be  given  in  all  cases.  The  fever  during  the  paroxysms  may  be  reduced 
by  means  of  tepid  sponging.  Pains  of  a  moderate  degree  of  intensity  may 
be  relieved  with  milder  drugs,  such  as  phenacetin  gr.  v  every  three 
or  four  hours  with  an  ice-cap  for  the  headache.  When  they  are  severe 
morphin  sulph.  from  %  to  %  gr*  will  be  required.  Joint  pains  may  be 
relieved  by  external  heat.  For  the  insomnia  and  restlessness  potassium 
bromid  xx  to  xxx  gr.  should  be  given  in  water  before  sleep  is  desired. 
The  weaker  or  milder  sedatives  should  be  tried  at  first. 

Anorexia  is  usually  severe  even  in  the  mildest  cases,  and  it  is  better 
until  the  temperature  is  normal  to  give  no  solid  food  at  all,  and  but  just 
enough  fluids  to  relieve  thirst.  Epigastric  distress  frequently  follows  the 
attempt  to  take  solid  food.  Vomiting  and  nausea  may  be  controlled  by 
means  of  cracked  ice  and  such  aerated  water  as  is  fancied  by  the  patient, 
sipped  slowly,  well  iced.  After  the  fever  has  gone  it  is  inadvisable  to 
take  solid  food  for  a  few  days.  The  stomach,  as  in  yellow  fever,  is  mildly 
affected.  In  dengue  as  in  yellow  fever  there  is  considerable  mental  de¬ 
pression  during  convalescence.  Patients  are  at  “zero  hour”  for  a  few 
days  and  require  to  be  cheered  up  and  told  that  The  slump  will  be  over 
in  a  day  or  two.  This  depression  is  possibly  more  acutely  severe  than 
in  any  other  disease.  A  complete  change  of  scene  is  beneficial  and  desir¬ 
able  in  these  cases.  An  excellent  tonic  is  the  elixir  of  iron,  quinin  and 
strychnin  taken  before  meals. 


PAPPATACI  FEVER 

Samuel  T.  Darling 

Pappataci  fever  is  an  acute  specific  fever  of  very  short  duration 
lasting  only  about  from  fifty  to  sixty  hours.  The  dominant  symptoms  are 
referable  to  the  nervous  system,  rheumatoid  pains  in  the  body,  an  erythe¬ 
matous  flushing  of  the  face  after  defervescence  in  half  the  cases  and 
disturbances  of  the  gastro-intestinal  tract,  epigastric  pain  and  diarrhea. 
The  access  of  fever  is  quite  sudden,  the  temperature  rising  to  102°  F. 

The  disease  is  known  as  three-day  fever,  phlebotomus  fever  and  sand¬ 
fly  fever,  and  is  spread  by  the  fly  Phlebotomus  papatasii.  The  etiological 
factor  is  unknown.  Described  originally  from  the  Mediterranean  lit¬ 
toral  it  has  since  been  found  in  South  Africa,  South  America  and  India 
(Chitral). 

Treatment. — The  fever  is  mild  in  character  and  is  treated  symptom¬ 
atically.  The  patient  should  be  put  to  bed  and  given  a  saline  cathartic. 
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During  the  access  of  fever  there  is  physical  weakness  and  general  distress, 
as  well  as  vertigo,  and  these  symptoms  are  relieved  by  quiet,  preferably 
in  a  darkened  room.  The  fever  can  be  reduced  by  means  of  a  tepid 
sponge  bath  and  this  will  relieve  the  discomfort  due  to  the  hot  dry  skin. 
Pains  may  be  alleviated  to  some  extent  by  aspirin  in  doses  of  5  to  15  gr. 
t.  i.  d.  There  is  anorexia  and  cough,  for  which  respectively  a  milk  diet 
and  some  sedative  or  expectorant  mixture  may  be  employed.  When  con¬ 
valescence  is  prolonged  a  change  of  scene  is  beneficial. 

Prophylaxis. — The  fly  is  too  small  to  be  kept  out  of  quarters  or  bar¬ 
racks  by  means  of  ordinary  screening.  Efforts  should  be  directed  against 
the  fly  in  the  larval  state  in  the  breeding  places.  These  should  be  drained 
or  filled.  Grass  cutting  for  two  or  three  hundred  yards  around  quarters 
is  an  excellent  way  of  keeping  these  and  similar  pests  out  of  the  sleeping 
quarters.  Fumigants  and  smudges  are  sometimes  used,  but  they  are 
usually  ineffective. 


TSUTSUGAMUSHI  FEVER 

Samuel  T.  Darling 

A  typhuslike  fever  is  endemic  in  certain  parts  of  the  Orient,  as  along 
flood  plains  of  J apanese  rivers,  in  Korea,  the  Philippines,  and  in  recently 
cleared  jungle  in  Sumatra  and  the  Malay  Peninsula. 

The  fever  supervenes  upon  the  bite  of  one  or  more  species  of  minute 
arthropods.  In  Japan  the  species  incriminated  is  Microtrombidium 
akamushi.  In  Sumatra  two  kinds  of  mites  and  possibly  ticks  have  been 
presumptively  incriminated  of  spreading  the  disease.  A  small  ulcer, 
covered  with  a  crust,  usually  is  found  at  the  point  of  attachment  of  the 
mite.  The  lymph-nodes  draining  the  ulcer  are  enlarged.  These  two 
features  are  essential  characters  of  the  disease. 

A  rash  appears  towards  the  end  of  the  first  week  of  fever.  This  is 
roseolous  and  maculopapular  and  spreads  over  most  of  the  body.  The 
febrile  reaction  is  very  much  like  that  of  typhoid  fever ;  in  fact  Schuffner 
calls  the  disease  “pseudotyphus.”  The  fever  falls,  however,  by  lysis  or 
remits  after  the  fourteenth  day.  Eelapses  are  noted  as  occurring  in 
some  cases.  Nervous  symptoms  dominate  the  picture,  the  headache  being 
severe,  and  there  is  drowsiness,  great  restlessness  and  delirium. 

The  mortality  varies  from  3  per  cent  in  Sumatra  to  30  per  cent  in 
J  apan. 

Prophylaxis. — The  disease  resembles  Eocky  Mountain  fever  and 
typhus.  From  the  fact  that  it  is  spread  by  mites  which  carry  the  un¬ 
known  infectious  agent  from  the  natural  reservoirs — field  rodents  and 
other  wild  and  domestic  animals  in  the  river  valleys,  fertile  plains  or 
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jungle  margins  these  places  must  be  avoided,  particularly  in  the  sea¬ 
sons  when  the  mites  are  numerous  and  the  disease  is  rife. 

Treatment.— There  is  no  specific  treatment  and  recovered  blood  does 
not  tend  to  destroy  the  virus  in  vitro.  Neither  quinin  nor  arsenic  has 
proved  of  any  value  in  treating  the  disease.  The  therapeutic  indications 
are  essentially  those  of  typhoid  fever. 


SPRUE 

Samuel  T.  Darling 

Sprue  is  a  disease  of  warm  climates ;  however,  cases  not  infrequently 
are  introduced  into  the  United  States  in  persons  who  have  lived  several 
years  abroad,  and  a  number  of  cases  have  been  reported  in  persons  living 
in  the  South  and  occasionally  in  other  parts  of  the  country. 

The  term  “sprue”  appears  to  have  been  derived  from  a  Dutch  word 
used  for  that  form  of  stomatitis  known  in  English  as  “thrush”  or  “para¬ 
sitic  stomatitis.”  In  British  India  the  disease  is  known  also  as  “diarrhea 
alba”  because  of  the  color  of  the  stools.  Van  der  Burg  called  the  disease 
which  he  studied  in  Batavia,  Java,  “Indische  spruw.”  The  term  would 
seem  to  imply  that  the  Indian  “spruw”  or  thrush  was  a  severe  or  fatal 
type  of  the  thrush  found  in  adults  in  the  Orient.  This  fact  possesses 
relevancy  in  view  of  the  belief  held  by  some  that  tropical  sprue  is  caused 
by  a  fungus,  Monilia  (Oidium,  Saccharomyces,  Endomyces). 

Thrush  of  children,  it  must  be  remembered,  is  a  disease  that  is  asso¬ 
ciated  with  the  presence  of  Oidium  albicans  but  which  does  not  arise  in 
a  normal  mucosa  and  is  found  after  improper  food  and  in  cachectic  states, 
and  after  a  prolonged  siege  of  fever.  It  is  also  found  in  well-nourished, 
as  well  as  emaciated  enfeebled  children  suffering  from  diarrhea.  It  will 
appear  that  there  is  a  great  deal  of  analogy  between  thrush  of  children 
and  its  parasite  and  the  sprue  or  “Indische  spruw”  of  adults  and  the  para¬ 
site  associated  with  it. 

There  is  still  some  lack  of  agreement  as  to  whether  sprue  is  a  specific 
malady.  Rogers  has  stated  that  it  is  merely  a  clinical  term  and  there  may 
be,  as  in  dysentery,  more  than  one  causative  agent.  Musgrave,  in  1902, 
felt  that  sprue  was  a  condition  which  might  occur  in  various  intestinal 
infections.  According  to  Manson,  a  great  clinical  authority,  the  condi¬ 
tion  is  characterized  by  a  chronic  catarrhal  inflammation  of  portions  of 
the  alimentary  tract.  The  tongue  and  mouth  are  usually  inflamed  and 
the  mucosa  eroded.  There  is  flatulent  dyspepsia  and  pale,  phenomenally 
copious  stools  which  are  generally  loose,  frothy  and  fermenting.  Great 
tendency  to  relapse  with  alternating  periods  of  quiescence  and  exacerba¬ 
tion  of  the  symptoms  is  noted.  Wasting  and  anemia  are  often  extremely 
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severe.  Manson  recognized  that  the  symptoms  might  arise  as  a  primary 
condition,  or  supervene  on  other  affections  of  the  bowels.  Generally  he 
thought  there  was  a  disturbance  of  the  biliary  function  of  the  liver  and 
probably  of  the  glandular  organs  of  digestion.  Slowly  progressive,  it 
would  terminate  seriously  in  atrophy  of  the  intestinal  mucosa  if  not 
treated  properly.  The  disease  has  been  confounded  with  pellagra.  The 
chief  endemic  foci  are  Southern  China,  Malaya,  Indonesia,  Ceylon,  India 
and  the  West  Indies.  Cases  have  been  reported  from  the  Southern 
United  States. 

Etiology. — Predisposing  causes  are  prolonged  residence  in  the  en¬ 
demic  area,  a  circumstance  which  is  not  infrequently  followed  by  a 
condition  of  exhaustion  or  at  least  of  enfeeblement.  Manson  believed 
exhausting  diseases,  syphilis,  frequent  childbearing,  miscarriage  and 
uterine  hemorrhage  to  be  important  contributory  causes.  Bad  food  and 
water,  anxiety  and  alcoholism  predispose  to  the  disease.  While  Manson 
did  not  feel  that  malaria  predisposed  to  the  condition,  this  infection  was 
thought  to  inaugurate  the  symptoms  in  two  cases  seen  in  the  Malay 
peninsula. 

The  affection  is  more  common  among  those  who  are  foreigners  to  the 
endemic  region  and  who  have  come  from  more  northerly  lands.  Euro¬ 
peans  and  half-castes,  Chinese  and  Bengali’s  who  have  emigrated  to  more 
tropical  climates,  have  a  higher  attack  rate  than  natives. 

Kohlbrugge  and  Manson-Bahr  believe  that  a  Monilia  is  the  cause  of 
the  disease ;  Ashford  that  Monilia  colonizes  in  the  alimentary  canal  when 
there  has  been  a  preceding  syndrome  caused  by  a  digestive  glandular 
deficiency. 

Mayo  Robson  found  that  in  many  cases  diagnosed  as  sprue  there  was 
really  an  inflammatory  disturbance  of  the  pancreas,  and  in  others  some 
pancreatic  involvement.  Brown,  in  a  small  series  of  cases  from  Balti¬ 
more,  found  the  pancreatic  ferments  to  be  absent  or  nearly  so  from  the 
stools  and  duodenal  contents.  Michel  says  “it  is  strongly  evident  that 
the  Monilia  psilosis  of  Ashford  is  the  etiological  factor  in  sprue.  Low 
and  Castellani  believe  that  the  Monilia  infection  is  secondary. 

Pathology. — The  pathology  has  not  yet  been  thoroughly  studied. 
There  is  emaciation  and  general  atrophy,  which  is  particularly  noticeable 
in  the  liver.  The  intestinal  wall  in  some  cases  is  thinned  out  and 
atrophied  as  in  pellagra,  although  this  atrophy  may  be  a  part  of  the 
general  atrophy  seen  in  this  condition.  Slight  superficial  ulceration  oc¬ 
curs  here  and  there  in  the  small  or  large  intestines,  sometimes  in  the 
esophagus.  The  bone  marrow  in  certain  cases  has  presented  a  very  re¬ 
markable  pathological  appearance.  Many  bizarre  forms  of  cells  were 
seen,  indicating  that  the  marrow  was  exhausted.  Bahr  found  thinned-out 
mucosa  with  tenacious  mucus  containing  mycelium.  A  round-cell  de¬ 
posit  has  been  described  beneath  the  epithelium  with  atrophy  of  the  villi. 
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And  in  one  of  my  autopsies  there  was  a  similar  round-cell  proliferation 
change  in  the  uvula. 

Symptoms.  The  tongue  is  angry  and  red  with  superficial  ulcers. 
The  inflammatory  change  in  the  tongue  and  esophagus  provokes  severe 
pain  on  taking  such  customary  foods  as  curries  or  even  light  wines,  or 
other  diluted  alcoholic  drinks.  One  of  the  first  signs  of  the  disease  is 
the  inability  to  take  curry  without  discomfort.  The  inflammatory  changes 
in  the  bowels  and  alimentary  tract  bring  about  peculiar  changes  in  the 
character  of  the  stools  and  in  their  number.  The  stools  are  frothy,  copious 
and  of  a  peculiar  grayish  color,  due  to  pathological  change  in  the  bile 
constituents  occurring  in  the  colon,  and  to  an  increase  in  the  fat  content 
over  normal  limits.  Examined  under  the  microscope  many  gas  bubbles 
may  be  seen.  Scrapings  from  the  ulcers  of  the  intestinal  tract  do  not 
always  reveal  Monilia;  those  from  the  tongue  always  do  and  other 
microorganisms  with  some  frequency  such  as  forms  resembling  Rocardia 
and  allied  fungi. 

Prognosis. — The  prognosis  is  very  bad  in  persons  over  fifty  years  of 

age. 

Treatment. — This  should  be  preventive,  for  in  spite  of  our  ignorance 
there  is  testimony  that  the  disease  undoubtedly  supervenes  on  exhausted 
and  enfeebled  states  brought  about  in  various  ways.  Eew  tropical  com¬ 
munities  were  better  cared  for — in  the  way  of  freedom  from  debilitating 
disease  and  in  being  provided  with  abundant  and  nutritious  food,  pure 
water  and  most  excellent  hygienic  surroundings — than  the  Canal  em¬ 
ployees  in  Panama  and  not  a  single  case  of  sprue  occurred  among  them. 
Pellagra  did  appear  among  the  uncared  for  ex-employees  beyond  the  pale 
and  living  out  in  the  bush.  Treatment  must  be  given  early  and  it  must 
be  sustained  and  thorough.  In  the  severely  exhausted  stages  it  is  hope¬ 
less.  All  underlying  pathological  conditions  which  can  be  recognized, 
such  as  dysentery  or  chronic  untreated  malaria,  should  be  remedied.  At¬ 
tention  was  called  above  to  the  marantic  states  in  infants  upon  which 
thrush  is  superimposed,  improper  food,  cachectic  states,  etc.  Roux  and 
Linossier  found  that  the  parasite  of  thrush  could  not  be  cultured  in  saliva 
and  this  circumstance  leads  to  the  view  that  thrush  flourishes  in  infants 
before  the  salivary  secretion  is  well  established  and  to  the  likelihood  of 
sprue  being  due  in  some  way  to  a  diminution  in  the  salivary  secretion, 
caused  by  various  debilitating  diseases  or  other  pathological  conditions. 
Patients  from  cooler  climates  should  be  sent  away  from  the  tropics  to 
remain  away. 

Symptomatic  treatment. — This  is  begun  with  the  administration  of 
a  saline  aperient.  The  patient  is  kept  at  rest.  British  writers  in  India 
recommend  that  special  attention  be  given  to  clothing  and  that  it  be  warm 
enough  to  prevent  chilling.  Various  diets  have  been  used,  such  as  the 
milk,  milk  and  fruit,  fruit,  meat  and  milk,  and  meat  diets.  Milk  is  given 
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in  small  quantities  at  a  time.  It  may  be  aerated  with  an  alkaline  water 
and  either  sipped  or  taken  with  a  tube  or  sick  feeder ;  limewater  should  be 
added  if  there  is  much  constipation.  At  first  about  5  pints  per  diem  as 
a  total  quantity  should  be  taken,  in  ten  or  twelve  meals  increasing  to  6  or 
7  pints.  According  to  Manson,  six  weeks  after  mouth  irritation  has 
ceased,  and  stools  have  become  solid,  the  patient  may  sit  up  and  a  semi¬ 
solid  diet  may  be  given.  Eggs  cooked  or  beaten  up  with  milk,  fruit,  and 
some  of  the  malted  cereal  foods  may  be  taken.  If  more  nourishing  food 
is  needed,  evaporated  milk  may  be  added  to  the  dietary.  Dried  subacid 
fruits  may  be  prepared  in  various  ways.  Meat  juices  and  fatless  pounded 
and  minced  meat  and  chicken,  cooked  by  roasting  or  steaming,  may  be 
given.  Fermented  milks  may  be  used  to  vary  the  monotony  of  the  fresh 
form.  Castellani  recommends  the  use  of  soup  prepared  from  sheep  or 
calves’  liver  in  the  milder  cases  of  sprue  after  the  return  to  ordinary  food. 
Alcohol  must  be  interdicted. 

Manson  used  to  advise  the  use  of  arseniate  of  iron  and,  while  Rogers 
states  that  arsenic  should  not  be  administered  to  patients  with  sprue,  the 
condition  of  the  bone  marrow  would  appear  to  warrant  its  use  where  there 
is  severe  anemia.  Brown,  finding  the  relative  absence  of  pancreatic  fer¬ 
ments  in  sprue  patients,  advises  treatment  with  large  doses  of  pancreatin 
or  pancreatic  extract,  from  5  to  10  gr.,  with  from  20  to  40  gr.  of  calcium 
carbonate  or  lactate,  three  times  a  day,  two  hours  after  the  larger  feedings. 
This  was  in  addition  to  general  measures  such  as  absolute  rest,  fresh  air 
and  sunshine  and  a  selected  diet.  Cases  with  subacidity  or  anacidity 
were  given  acid  hydrochlor  dil.  Improvement  was  rapid  but  the  pan¬ 
creatic  extract  had  to  be  kept  up  to  avoid  a  return  of  symptoms. 

Castellani,  who  has  had  extensive  experience  treating  this  rather 
formidable  disease,  has  recently  recommended  as  a  routine  treatment  for 
sprue :  rest  in  bed  on  a  milk  diet ;  treatment  of  the  sore  mouth  by  means 
of  an  alum-carbolic  mouth  wash.  Injections  of  emetin  are  given  and  large 
doses  of  sodium  bicarbonate  are  given  by  mouth  as  well  as  intravenously. 
More  rapid .  improvement  has  followed  than  by  the  dietetic  treatment 
alone.  Acute  diarrhea  may  be  checked  by  means  of  opium  and  lead 
acetate  or  by  the  opium  and  chalk  mixture. 

Begg  recommended  the  use  of  yellow  santonin  but  this  has  not  been 
found  to  possess  any  merit  in  the  hands  of  others  who  have  tried  it  in 
cases  of  the  disease. 

Specific  treatment. — A  variety  of  organisms  has  been  found  in  the 
lesions  in  sprue.  Rogers  and  Nicholls  prepared  a  vaccine  from  oral 
streptococci  taken  from  the  lesions,  and  they  reported  results  which  to 
them  seemed  encouraging.  Cultures  were  made  on  glycerin  agar  from 
sore  tongues  and  vaccines  made  100,000,000  to  the  cubic  centimeter.  An 
initial  dose  of  ]/2  c.c.  was  given  weekly,  increasing  to  2  c.c.  Ashford  and 
Michel  and  others  report  favorably  on  the  results  of  the  use  of  autolyzed 
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vaccines  of  Monilia  psilosis.  Autogenous  cultures  are  shaken  in  a  ma¬ 
chine  for  two  hours  and  heated  to  37°  C.  for  five  days.  They  are  then 
sterilized  at  56°  and  0.5  per  cent  phenol  is  added.  A  standard  vaccine 
contains  1  per  cent  of  sediment  by  centrifugalization.  The  first  injection 
is  0.5  c.c.  This  amount  is  increased  gradually  to  1.4  c.c.  at  intervals  of 
from  eight  to  fourteen  days.  The  first  injection  causes  aggravation  of 
the  soreness  of  the  tongue  and  of  the  gastro-intestinal  symptoms.  A  gain 
in  weight  is  a  notable  feature  of  the  beneficial  results  of  treatment. 

Hill  Diarrhea 

This  form  of  diarrhea  is  seen  in  the  tropics  in  the  cooler  regions  of 
the  hill  stations  and  other  localities  in  the  higher  altitudes.  From  the 
frequent  morning  stools  of  a  frothy  character  with  which  the  patients 
suffer,  the  affection  has  been  regarded  by  some  as  a  variety  of  sprue,  but 
the  tongue  is  not  affected  as  in  that  disease. 

The  etiology  is  unknown.  The  affection  manifests  itself  when  after 
residence  in  the  warm  lower  altitudes  the  person  removes  to  3,000  feet 
or  more  above  sea  level.  Abdominal  pain  is  the  first  symptom,  usually  in 
the  early  morning  hours,  and  relief  is  experienced  after  expulsion  of  each 
stool  of  which  there  are  several,  large  and  frothy  in  character.  The  feces 
are  grayish,  due  to  some  pathological  change  in  the  bile  constituents. 
There  is  flatulence  and  the  abdomen  is  distended.  ISTo  particular  weak¬ 
ness  is  experienced  and  the  person  is  quite  able  to  go  about.  The  symp¬ 
toms  recur,  however,  each  morning,  and  in  some  persons  particularly  sus¬ 
ceptible  the  affection  may  become  chronic  and  take  on  a  serious  aspect. 
This  is  expressed  in  the  occurrence  of  flatulent  dyspepsia,  distaste  for 
food,  and  disinclination  to  work.  Removal  to  a  location  at  a  distinctly 
lower  altitude,  as  at  sea  level,  will  relieve  the  condition  at  once. 

Treatment. — Remedial  measures  are  simple.  There  can  be  no  doubt 
but  that  warm  clothing  giving  a  sense  of  comfort  and  relief  from  the 
disagreeable  chill  is  an  important  adjunct  in  treatment.  A  saline  laxative 
should  be  administered  and  the  patient  placed  on  a  milk  diet,  as  in  sprue, 
until  the  symptoms  have  ameliorated. 

Low  Country  Morning  Diarrhea 

This  is  an  affection  not  uncommonly  experienced  by  persons  on  ar¬ 
riving  in  the  tropics.  It  has  been  described  by  Castellani  as  occurring 
in  Ceylon,  but  it  is  observed  in  other  tropical  locations  at  sea  level.  The 
day  after  arrival  and  for  several  days  afterwards  the  patient  will  be 
annoyed  by  having  several  evacuations  early  in  the  morning  before  or 
after  breakfast  and  at  times  before  arising.  The  desire  to  go  to  stool 
is  very  urgent,  but  defecation  is  without  pain.  The  stools  are  fluid  and 
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bile  stained.  The  condition  usually  clears  up  in  a  few  days  but  may 
persist  for  weeks  in  some  persons.  Removal  to  regions  in  which  the 
climate  in  respect  to  rainfall,  etc.,  is  different  will  cause  the  affection  to 
disappear. 


VERRUGA  PERUVIANA 

Richard  P.  Strong 

Prophylaxis,  and  Nature  of  the  Disease  and  Distribution. — Verruga 

peruviana  is  a  disease  particularly  characterized  by  an  eruption,  which 
develops  on  the  skin  and  occasionally  on  the  mucous  membranes,  es¬ 
pecially  of  the  mouth  and  throat.  At  the  onset  there  is  usually  malaise, 
lassitude,  depression,  pains  in  the  joints,  and  fever.  These  symptoms  are 
followed  by  the  cutaneous  lesions,  which  vary  greatly  in  appearance.  The 
distribution  of  the  cutaneous  eruption  resembles  somewhat  that  seen 
in  yaws ;  but  in  many  other  respects  the  lesions  of  the  disease  are  entirely 
distinct.  In  uncomplicated  cases,  neither  the  parasites  of  Oroya  fever  nor 
those  of  malaria  are  present  in  the  blood ;  although  as  verruga  peruviana 
is  contracted  in  regions  in  which  Oroya  fever  and  malaria  are  common 
diseases  among  the  inhabitants,  and  where  visitors  are  likely  to  con¬ 
tract  such  maladies,  it  is  not  surprising  that  concomitant  infections  with 
these  parasites  frequently  occur.  Indeed,  according  to  the  statistics  of 
Peruvian  physicians,  in  a  large  percentage  of  verruga  peruviana  cases 
the  blood  examination  shows  an  infection  with  malarial  parasites;  and 
in  1  of  the  20  cases  of  verruga  peruviana  which  the  author  studied  a 
concomitant  infection  with  Oroya  fever  was  observed. 

The  various  cutaneous  lesions  of  the  disease  will  be  described  very 
briefly.  The  eruption  consists  at  first  of  erythematous  areas  in  which 
groups  of  small  papules  soon  form.  Often  small  vesicles  appear  which 
may  be  grayish  or  reddish,  or  dark  blue,  according  to  their  degree  of 
vascularity  and  the  character  of  the  blood  within  them.  The  areas  over 
which  this  so-called  miliary  rash  appears  are  frequently  edematous,  and 
this  is  most  commonly  observed  on  the  legs.  Unless  the  disease  is  arrested 
the  papules  grow  until  they  usually  measure  from  1  to  about  5  mm.  in 
diameter.  They  are  usually  reddened,  raised,  and  sharply  circumscribed 
from  the  surrounding  tissue,  usually  discrete,  sometimes  confluent,  and, 
during  the  most  active  process  of  the  disease,  are  of  a  bright  or  dark  cherry 
color.  The  skin  over  them  is  tense,  translucent  and  adherent.  Later  they 
assume  a  gray  color  or  become  the  color  of  the  skin.  As  the  disease  ad¬ 
vances,  in  addition  to  the  cutaneous  papules,  deeper  subcutaneous  nodules 
appear,  which  at  first  may  be  quite  free  from  the  skin  and  lie  deep  in  the 
subcutaneous  tissue.  Later  many  of  these  grow  toward  the  surface  and 
the  skin  over  them  becomes  involved  and  adherent.  These  nodules  vary 
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from  several  millimeters  to  3  or  4  centimeters  in  diameter.  The  nodular 
type  is  especially  common  about  the  flexures  of  the  knees  and  elbows  and 
over  the  thighs  and  legs.  After  these  nodules  have  become  adherent  to 
the  skin,  the  skin  over  them  sometimes  becomes  broken  and  they  may 
ulcerate,  reaching  the  surface  as  red  fungating  masses.  These  lesions 
are  known  as  verrugas  of  the  “mulaire”  type  and  often  measure  several 
centimeters  in  diameter.  They  also  may  be  pedunculated.  While  the 
eruption  occurs  most  commonly  on  the  legs  and  arms  and  shoulders,  it 
not  infrequently  appears  on  the  face,  forehead  and  ears.  Sometimes  it 
appears  on  the  trunk.  The  miliary  eruption  also  may  occur  in  the 
mucous  membrane  of  the  mouth.  After  lasting  for  several  weeks  and 
sometimes  for  three  or  four  months  or  even  longer,  during  which  time  the 
eruption  and  nodules  may  disappear  and  reappear  (that  is,  true  relapses 
occur),  the  eruption  fades,  dries  up,  and  the  nodules  become  absorbed 
without  leaving  a  scar.  In  some  cases  only  the  miliary  eruption  appears 
and  convalescence  supervenes  after  several  weeks. 

The  malady  has  been  stated  to  be  confined  to  the  western  slopes  of  the 
Andes  in  Peru,  though  it  probably  occurs  occasionally  in  southern  Ecuador 
and  northern  Chili.  In  a  case  described  by  Haviland  Hall  the  disease 
was  contracted  in  Zaruma,  Ecuador.  It  also  seems  very  probable  it  is  re¬ 
lated  to,  if  not  identical  with,  the  disease  “angiofibroma  cutis  circum¬ 
scriptum  contagiosum”  described  by  Bassewitz  as  occurring  in  southern 
Brazil.  In  Peru  the  disease  is  usually  confined  to  the  deep-cleft  narrow 
valleys  of  the  Andes  lying  between  2,000  to  9,000  feet  above  the  level  of 
the  sea. 

The  unusual  climatic  conditions  which  prevail  in  these  localities — 
situated  as  they  are  so  near  to  the  equator  and  isolated  by  mountain 
ranges — have  undoubtedly  exerted  an  influence  in  producing  in  some  re¬ 
spects  a  very  unusual  regional  flora  and  fauna ;  therefore  it  is  not  surpris¬ 
ing,  perhaps,  that  unusual  diseases  should  be  encountered  in  these  locali¬ 
ties.  The  days  are  very  hot  and  sunny,  but  the  sun  sets  behind  the 
mountains  at  three  or  four  o’clock  in  the  afternoon  and  the  nights  are 
usually  cold.  There  is  frequently  a  diurnal  variation  of  from  25°  to 
30°  F.  Cold  mountain  streams  run  through  these  valleys  and  the  vege¬ 
tation  is  abundant  only  in  the  vicinity  of  their  banks,  owing  to  the  fact 
that  very  little  rain  falls  in  these  regions.  The  mountain  sides  themselves 
are  formed  of  bare  rock  and  are  almost  barren  of  vegetable  growth.  The 
disease  in  the  endemic  regions  occurs  particularly  among  the  poor  who 
live  under  very  unfavorable  hygienic  conditions  and  are  often  impaired  in 
health  and  weakened  by  other  diseases. 

Age,  Sex,  and  Race.— Apparently  age,  sex,  and  race  have  no  influence 
upon  the  occurrence  of  verruga  peruviana.  It  is  often  seen  in  newborn 
infants  Nearly  every  one  who  lives  in  the  infected  areas  acquires  the 
disease*  and  one  attack  usually  confers  immunity.  In  some  cases  in  which 
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reinfection  occurs,  the  disease  then  appears  in  a  mild  form.  Exacerbations 
or  relapses,  however,  during  the  course  of  the  infection  are  not  uncommon. 
Strangers  remaining  for  any  length  of  time  in  the  endemic  regions  in  close 
association  with  the  inhabitants  usually  become  infected. 

Etiology. — So  far  no  definite  visible  microorganism  has  been  discov¬ 
ered  in  verruga  peruviana,  although  Mayer,  Rocha-Lima,  and  Werner  in 
the  study  of  a  single  case  reported  the  presence  of  bodies  resembling 
Chlamydozoa  in  the  lesions ;  and  Rocha-Lima  in  his  most  recent  work  upon 
the  subject  includes  verruga  peruviana  among  the  diseases  caused  by  a 
Chlamydozoa.  These  observations,  however,  were  not  confirmed  either  by 
the  Harvard  Commission,  who  studied  the  disease  in  Peru,  or  by  several 
other  investigators.  Schilling-Torgau  places  both  verruga  peruviana  and 
variola  in  the  list  of  diseases  caused  by  filtrable  viruses,  but  he  gives  no 
evidence  to  support  the  view  that  the  virus  of  verruga  is  filtrable.  Neither 
Mayer,  Rocha-Lima  and  Werner,  nor  the  Harvard  Commission,  in  a 
few  experiments,  could  demonstrate  that  the  virus  of  verruga  was  fil¬ 
trable. 

If  the  skin  over  the  eye  of  a  monkey  is  scarified  and  a  small  portion  of 
a  verruga  nodule  rubbed  into  the  abrasions,  after  an  incubative  period 
usually  of  from  ten  to  twenty  days,  an  eruption  consisting  of  small  papules 
appears.  These  gradually  enlarge  and  later  assume  the  appearance  of  the 
verruga  nodules  observed  in  human  cases  of  infection.  The  histological 
structure  of  such  lesions  is  similar  to  that  of  the  nodule  observed  in  man. 
The  infection  may  be  transmitted  from  monkey  to  monkey  through  a  long 
series  of  animals.  However,  when  a  monkey  is  inoculated  with  the  virus, 
no  generalized  eruption  occurs,  and,  just  as  is  the  case  when  the  animal  is 
inoculated  with  small-pox  virus,  only  a  modified  form  of  the  infection 
develops. 

The  method  of  transmission  in  nature  is  not  as  yet  known.  It  seems 
possible  that  some  arthropod  may  be  concerned,  or  that  the  disease  may 
be  transmitted  in  a  similar  manner  to  small-pox.  However,  the  disease  is 
not  contagious  in  the  sense  that  small-pox  is.  A  modified  form  of  the  in¬ 
fection  may  he  transmitted  by  direct  inoculation,  not  only  to  monkeys  but 
also  to  man. 

Prophylaxis. — Much  is  obscure  with  reference  to  prophylaxis  since 
we  do  not  know  definitely  how  the  disease  is  conveyed.  As  the  infection 
is  usually  if  not  exclusively  contracted  in  the  endemic  areas,  these  should 
be  avoided  as  far  as  practicable.  Odriozola  particularly  emphasizes  the 
danger  of  strangers  remaining  for  a  long  period  of  time  in  the  regions 
where  verruga  exists  and  that  they  should  particularly  avoid  regions  where 
turning  of  the  soil,  as  in  agricultural  pursuits,  is  taking  place.  He  also 
thinks  that  much  could  probably  be  done  in  the  prevention  of  the  disease 
in  the  endemic  centers  by  drainage.  Until  we  know  more  about  the  trans¬ 
mission  of  the  infection,  any  abrasions  of  the  skin  or  insect  bites  con- 
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traded  in  such  areas  should  he  immediately  painted  with  tincture  of  iodin. 
Monkeys  may  be  successfully  immunized  by  a  single  cutaneous  inocula¬ 
tion  of  verruga  virus,  and  when  such  monkeys  are  reinoculated  no  lesions 
develop.  Since  it  is  the  general  opinion  that  one  attack  of  verruga 
peruviana  confers  immunity,  it  has  been  suggested  that,  by  using  a  virus 
after  several  passages  through  monkeys,  man  might  be  successfully  vac¬ 
cinated  against  this  disease  in  a  similar  manner  to  that  employed  against 
small-pox.  However,  no  human  experiments  in  vaccination  have  appar¬ 
ently  as  yet  been  performed. 

Treatment. — The  natives  in  the  endemic  regions  have  recommended 
many  local  herbs  for  treatment,  hut  none  of  these  has  been  demonstrated 
to  have  a  specific  or  definite  favorable  effect  on  the  disease  or  its  course. 
A  substance  which  has  a  great  reputation  locally  among  the  people  as  a 
specific  is  Buttneria  cordata  (family  Buttneriacese).  This  plant  has 
stimulating  and  diaphoretic  properties  and  is  said  to  act  as  a  mild  tonic. 
Its  specific  action  in  verruga  is  very  questionable.  Antunez  has  particu¬ 
larly  recommended  for  treatment  plants  known  locally  as  “quisuar” 
(Budleja  incana;  family  Scropliulariacese)  and  “molle”  (Schinus  molle). 
Odriozola,  however,  has  not  found  it  to  be  of  particular  benefit,  although 
it  is  also  a  very  popular  remedy  in  Peru.  Quinin,  antipyrin,  salicylic 
acid,  sodium  salicylate,  iodid  of  potassium,  iodoform,  salol,  carbolic  acid, 
ergotin,  ammonia,  mercury,  belladonna,  benzoate  of  soda,  adrenalin,  and 
thyroid  extract  have  all  been  employed  extensively  in  the  treatment  of 
verruga,  but  apparently  without  beneficial  results.  Arsphenamin  is  also 
apparently  without  effect  in  curing  the  affection.  Arce  treated  5  cases  only 
2  of  which  were  cured.  The  treatment  must  he  largely  symptomatic.  It 
should  be  particularly  directed  toward  the  improvement  of  the  general 
condition  of  the  patient.  It  is  advisable  to  remove  him  from  the  endemic 
district  in  which  he  has  contracted  the  disease.  Complications  should  he 
sought  for  in  all  cases,  particularly  where  fever  is  present,  and  treated 
accordingly.  Malaria  or  Oroya  fever  may  he  concomitant  infections. 
With  reference  to  the  treatment  of  the  eruption  upon  the  skin,  the  Pe¬ 
ruvian  physicians  generally  believe  that  cold  baths  may  have  an  unfavor¬ 
able  effect  and  may  cause  fever  and  pain  in  the  joints.  Suppression  of  the 
eruption  may  occur,  and  the  disease  may  result  fatally.  Martinez,  how¬ 
ever,  particularly  recommends  treatment  with  thermo-baths,  and  claims 
good  results  from  those  which  have  radio-active  properties.  He  has  also 
tried  the  effect  of  autohemotherapy  in  the  treatment  of  the  disease  without 
beneficial  effect.  Odriozola  believes  that,  if  the  miliary  eruption  is  gen¬ 
eral,  no  treatment  is  necessary  as  the  course  of  such  cases  is  usually  favor¬ 
able.  In  the  cases  with  advanced  mulaire  lesions,  these  should  he  cleansed 
daily  with  a  mild  antiseptic  solution  and  dressed  with  boric  acid,  zinc 
oxid,  or  some  similar  ointment.  If  the  lesions  have  extensively  ulcerated 
and  become  gangrenous,  hemorrhages  of  considerable  size  may  sometimes 
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occur.  In  order  to  avoid  such  a  complication,  extirpation  of  the  lesions 
may  sometimes  be  performed  with  advantage. 


OROYA  FEVER 

Richard  P.  Strong 

Prophylaxis. — Oroya  fever  may  he  defined  as  a  specific  febrile  infec¬ 
tion,  irregular  in  course,  and  usually  characterized  by  a  rapid  pernicious 
anemia  resulting  in  extreme  prostration  and  frequently  in  death.  In 
severe  infections  the  patient  may  not  live  longer  than  from  three  to  four 
weeks  from  the  onset  of  symptoms. 

Age  and  sex  appear  to  have  no  influence  upon  the  incidence  of  the 
infection.  The  incubative  period  varies  between  two  and  three  weeks,  the 
disease  being  introduced  by  malaise,  pain  and  weakness  in  the  limbs,  and 
indisposition.  Following  these  symptoms  slight  rigors  and  fever  appear, 
which  usually  increase  in  severity  as  the  disease  progresses.  The  fever  is 
very  irregular;  the  temperature  often  fluctuates  between  100°  and 
102°  F.,  rarely  rising  to  104°.  The  fever  is  accompanied  by  a  rapid  per¬ 
nicious  anemia  which  may  he  complicated  by  hemorrhage,  vertigo,  or  syn¬ 
cope.  The  skin  becomes  pale,  the  mucous  membranes  assume  a  waxy 
appearance,  and  murmurs  are  heard  over  the  heart  and  cervical  vessels. 
Edema  of  the  legs  and  about  the  joints  may  occur.  The  urine  is  scanty 
and  the  specific  gravity  high,  and  albumin  is  occasionally  present.  The 
prostration  increases  as  the  disease  progresses,  and  restlessness,  insomnia, 
and  delirium  may  develop.  The  spleen  is  frequently  enlarged  hut  not 
always  palpable.  The  lymphatic  glands  are  almost  always  more  or  less 
enlarged. 

The  most  striking  and  characteristic  features  of  the  disease  are  found 
in  the  blood.  Sometimes  the  red  blood-corpuscles  number  less  than 
1,000,000  per  cubic  millimeter,  and  the  entire  course  of  the  disease  ter¬ 
minating  in  death  may  be  less  than  a  month.  Cases  have  been  reported 
in  which  the  number  of  red  cells  fell  to  500,000  per  cubic  millimeter  in  a 
very  short  period  of  time,  death  following  a  few  days  later.  Nucleated 
red  cells  appear  in  the  peripheral  circulation  early,  and  rapidly  increase 
in  number.  Normoblasts  are  most  numerous,  but  megaloblasts  are  fre¬ 
quently  seen.  Polychromatophilia  and  poikilocytosis  are  particularly 
marked  in  severe  infections  in  both  erythrocytes  and  erythroblasts.  Many 
granular  cells  are  visible  and  great  variation  in  the  size  of  the  erythrocytes 
also  occurs.  A  leukocytosis  is  almost  always  present,  a  count  of  20,000 
being  common.  The  differential  leukocyte  count  shows  nothing  charac¬ 
teristic  and  is  practically  normal.  The  hemoglobin  varies  between  15  per 
cent  in  very  severe  cases  to  5Q  per  cent  in  less  severe  ones. 
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In  severe  cases  the  parasite  Bartonella  bacilliformis  which  gives  rise 
to  the  disease  is  present  in  great  numbers  in  the  red  blood-corpuscles,  but 
in  mild  ones  a  long  search  is  often  necessary  to  disclose  the  organisms.  In 
fresh  blood  specimens  the  parasites  are  frequently  difficult  to  detect. 
They  may,  however,  show  definite  motility  within  the  cell.  In  shape  they 
are  round  or  rod-shaped,  though  the  rods  are  not  always  straight  in  out¬ 
line.  In  preparations  stained  with  Giemsa’s  solution  the  rod-shaped  forms 
measure  approximately  from  1  to  2|i  in  length,  and  from  0.2  to 
0.5n  in  thickness.  They  are  frequently  slightly  curved  and  occur  singly 
or  end  to  end  in  pairs  or  long  chains  of  three,  four,  and  five.  In  the  endo¬ 
thelial  cells  of  the  enlarged  lymphatic  glands  and  spleen  these  same  bac¬ 
illary  bodies  are  also  observed.  Sometimes  these  cells  are  distended  also 
with  rounded  masses  or  spheres  quite  uniform  in  size,  each  of  which  con¬ 
tains  a  definite  number  of  minute  points  of  chromatin.  Apparently  these 
points  later  become  elongated  and  finally  appear  as  distinct  rods.  The 
rod-shaped  elements  which  have  escaped  from  ruptured  endothelial  cells 
apparently  later  enter  the  red  blood-corpuscles.  The  parasite  causing  the 
disease  owing  to  its  resemblance  to  Lymphohaemocytozoon  parvum  has 
been  classified  as  a  protozoon.  Hyashi  has  recently  described  somewhat 
similar  organisms  in  the  lymphocytes  and  endothelial  phagocytes  of  the 
spleen  and  lymph-nodes  of  patients  suffering  with  tsutsugamushi  disease. 
So  far  the  attempts  both  to  infect  animals  with  the  blood  of  Oroya  fever 
cases  or  the  cultivation  of  the  parasite  from  the  blood  have  been  unsuc¬ 
cessful.  The  transmission  of  the  disease  has  also  not  been  satisfactorily 
demonstrated.  It  seems  not  unlikely  that  the  infection  is  carried  by  some 
blood-sucking  arthropod.  Townsend,  who  has  studied  the  disease  in  Peru, 
believes  that  Phlebotomus  transmits  it,  but  other  investigators  incline  to 
the  belief  that  a  mosquito  carries  the  infection.  The  local  physicians 
particularly  emphasize  the  danger  of  infection  from  spending  a  night  in 
endemic  districts.  If  the  district  is  left  before  sunset  this  danger  is  said 
to  be  very  much  less. 

At  the  present  time  our  knowledge  of  the  geographical  distribution  of 
Oroya  fever  is  probably  very  incomplete.  It  occurs  particularly  in  many 
of  the  deep  cleft  narrow  valleys  situated  on  the  western  slope  of  the  Pe¬ 
ruvian  Andes  at  altitudes  of  from  2,500  to  8,000  feet.  Like  malaria  it 
appears  undoubtedly  to  have  a  seasonal  prevalence.  It  is  much  more 
prevalent  from  January  to  April  in  Peru,  and  particularly  towards  the 
close  of  the  warm  rainy  season.  The  climatic  conditions  in  the  valleys  in 
which  the  disease  is  endemic  are  peculiar  and  different  from  those  in 
other  parts  of  Peru.  The  hygienic  conditions  under  which  the  majority 
of  the  people  live  in  these  districts  are  usually  very  poor,  and  frequently 
no  provision  is  made  at  night  for  protection  against  insect  bites. 

Personal  Prophylaxis  and  Treatment. — Provisions  for  prophylaxis 
are  obscure  since  the  exact  method  of  transmission  of  the  disease  is  un- 
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known.  Nevertheless,  travelers  should  avoid,  if  possible,  remaining  in 
the  endemic  districts  particularly  at  night,  and,  if  compelled  to  remain, 
should  be  indoors  before  sunset  and  protected  from  biting  insects  by  mos¬ 
quito  netting  or  screening. 

No  specific  treatment  for  Oroya  fever  is  known.  Patients  should  be 
removed  from  the  endemic  areas  unless  already  very  ill,  and  placed  under 
the  best  hygienic  conditions  and  protected  against  cold  when  in  the  moun¬ 
tain  regions.  The  disease  must  be  treated  symptomatically.  All  cases 
should  be  confined  to  bed  and  given  light  nourishing  diet.  The  diet  should 
be  as  liberal  as  possible  in  the  individual  case  and  should  include  a  gen¬ 
erous  proportion  of  meat  proteids,  and  the  patient  should  be  encouraged 
to  take  large  amounts  of  fluids.  Mild  cases  with  moderate  anemia  require 
little  treatment  beyond  that  destined  to  maintain  the  general  strength  of 
the  patient,  and  the  administration  of  some  iron  preparation  and  a  bitter 
tonic  which  may  be  given  by  the  mouth.  Fowler’s  solution,  2  to  3  drops 
three  times  a  day,  and  increased  until  slight  symptoms  occur,  would 
appear  to  be  sometimes  beneficial.  If  the  case  is  of  a  more  severe  nature 
with  fever  and  marked  anemia,  no  medicine  should  be  given  orally,  but  iron 
should  be  administered  hypodermically  in  the  form  of  the  green  citrate,  in 
doses  of  1%  gr.  (0.1  gm.)  given  daily  for  a  few  days  and  then  every  other 
day.  In  the  very  grave  cases  transfusion  should  always  be  considered.  Mod¬ 
erate  amounts  of  blood,  500  c.c.,  may  be  injected  not  only  on  a  single 
occasion  but  on  several,  at  intervals  suggested  by  the  condition  of  the  in¬ 
dividual  patient.  Whenever  the  hemoglobin  reaches  as  low  as  from  30  to 
40  per  cent,  transfusion  is  usually  indicated.  Odriozola  has  recommended 
in  the  severe  cases  injections  hypodermically  of  Hayem’s  serum  and  ar¬ 
senic  in  addition  to  iron.  In  cases  where  a  suitable  donor  is  not  at  hand 
for  blood  transfusion,  intravenous  injections  of  saline  solution  containing 
gum  acacia  may  be  employed.  For  the  more  severe  cases  arsenic  may  also 
be  administered  subcutaneously  in  the  form  of  sodium  cacodylate,  0.5  to 
2  gr.  (0.03  to  0.12  gm.)  being  given  three  or  four  times  a  week.  Arce  has 
suggested  three  or  four  doses  of  neo-arsphenamin  given  intravenously  over 
a  period  of  four  or  five  days.  Complications  and  concurrent  infections 
should  be  sought  for  and  carefully  treated.  Infection  with  ankylostoma 
and  malaria,  which  may  also  contribute  to  the  anemia,  are  common 
diseases  in  the  endemic  Oroya  fever  regions. 


TROPICAL  LOCAL  INFLAMMATIONS 

Samuel  T.  Darling 

Ulcerating  Granuloma  of  the  Pudenda. — This  affection,  called  also 
granuloma  inguinale,  is  undoubtedly  a  sexual  disease  and  attacks  both 
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sexes  after  puberty,  causing  what  might  better  be  called  pudendal  granu¬ 
loma.  Hoffman  believes  that  it  begins  with  blisters  on  the  sexual  organs. 
The  glans  penis,  foreskin  and  vulva  become  involved  and  the  lesion  may 
spread  to  the  groin,  scrotum,  perineum  and  anus. 

The  blister,  and  later,  an  indurated  nodule,  breaks  down  and  ulcerates 
and  a  spreading  granulated  surface,  with,  in  females,  long  irregular 
digitations  of  the  labia  occur.  Usually  confined  to  the  pudic  area,  it  has 
been  described  as  occurring  on  the  face  and  neck.  The  disease  is  wide¬ 
spread  in  the  tropics  yet  the  incidence  is  not  high.  According  to  Reed  and 
Wolf,  the  disease  has  existed  for  many  years  among  negroes  in  the  South¬ 
ern  States. 

Two  types  of  organisms  have  been  described  as  causing  the  lesions : 
(1)  Donovan’s  bodies  or  Calimmato-bacterium-granulomatis.  These  are 
encapsulated  bacterial  bodies  found  within  the  proliferated  connective 
tissue  cells  of  the  granuloma.  (2)  Wise  and  Cleland  believe  that  a  spiro¬ 
chete,  S.  aboriginalis,  is  the  cause.  Spirochetes,  however,  are  extraor¬ 
dinarily  abundant  on  most  superficial  ulcerative  lesions  in  the  tropics. 

Treatment. — A  number  of  observers  have  reported  satisfactory  results 
following  the  use  of  tartar  emetic.  The  drug  was  administered  intramus¬ 
cularly  to  cases  in  which  Donovan’s  corpuscles  were  found  in  the  ulcers. 


^  Tartar  emetic 
Acid,  carbol. 
Glycerin 
Aq.  dest.  ad 


gr.  viij 
minims  x 
drams  iii 
oz.  i 


Nine  minims  are  injected  into  the  buttocks  at  intervals  of  two  days.  In¬ 
travenous  injections  of  1 :  1,000  solution  of  tartar  emetic  have  given  good 
results  in  from  eight  to  fifteen  inoculations  (see  precautions  for  using 
tartar  emetic  under  Leishmaniosis). 

At  the  same  time  tartar  emetic  was  given  by  mouth,  the  following 
mixture  being  used : 


Tartar  emetic 

gr- 

V 

Sod.  bicarb. 

gr. 

XXX 

Glycerin 

oz. 

i 

Aq.  chloroformi 

oz. 

ij 

Aq. 

oz. 

bj 

Healing  was  soon  evident  and  complete  in  six  weeks. 

The  X-ray  is  said  to  be  effective  in  early  cases.  Five  or  six  applica¬ 
tions  of  5  H-units  at  intervals  of  three  days  are  advised.  The  digitations 
should  be  excised  from  the  vulva.  Mercury  and  iodids  are  of  no  value 
in  this  affection. 
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Tropical  Ulcer. — This  is  a  sloughing  ulcer  which  on  occasion  may  in 
undernourished  and  severely  debilitated  persons  become  phagedenic  in 
character.  It  is  found  everywhere  in  the  tropics. 

The  affection  is  most  common  among  the  poorer  classes  of  the  popula¬ 
tion  in  the  native  villages  at  times  or  under  circumstances  of  famine, 
where  most  of  the  population  are  underfed  and  go  about  with  their  ul¬ 
cerated  limbs  exposed. 

Vincent,  Prowazek  and  others  have  described  spirochetes  and  fusiform 
bacilli  in  the  lesions,  and  S.  vincenti  is  regarded  as  the  cause  by  Wolbach, 
for  these  forms  are  found  in  the  deeper  layers  of  the  ulcer.  Important  as 
spirochetes  may  be  in  the  causation  of  the  peculiar  histopathology,  there 
are  important  predisposing  causes,  the  most  active  of  these  being  under¬ 
nourishment  and  anemia  due  to  hookworm  infection.  It  is  the  starving 
villager,  after  a  famine  or  long  dry  season,  and  the  vagabond  who  present 
the  worst  examples  of  this  affection. 

Indeed  the  cases  of  extensive  phagedena  involving  large  areas  of 
muscle  tendons  even  to  the  periosteum,  occur  more  frequently  among  the 
vagabond  class  than  any  other. 

The  ulcer  begins  as  a  small  yellow  blister  usually  in  the  lower  third  of 
the  leg  and  always  below  the  waist.  There  is  a  widening  red  areola, 
which  soon  breaks  down,  increasing  in  size  and  becoming  circumscribed  as 
a  circular  area  with  infiltration  of  the  underlying  tissues.  Necrosis  occurs 
and  a  sloughing  mass  is  gradually  thrown  off- — leaving  necrotic  margins 
which  slowly  granulate.  Ulceration  occurs  over  muscles  and  never  over 
bony  processes.  In  untreated  and  uncared  for  cases  a  condition  resembling 
the  descriptions  of  “hospital  gangrene”  may  spread  rapidly  from  the  pri¬ 
mary  area  of  necrosis.  The  ulcer,  if  neglected,  has  a  tendency  to  enlarge 
and  remain  for  months  and  years. 

Treatment. — In  backward  communities,  where  many  of  these  cases 
exist,  the  spread  of  the  affection  has  been  arrested  by  merely  covering  with 
protective  dressings  the  ulcers  of  all  the  affected  persons  in  the  village.  It 
has  appeared  as  though  the  virus  of  the  disease  were  spread  in  these  vil¬ 
lages  by  flies  transmitting  the  virus  from  ulcers  to  fresh  cuts  on  other 
anemic  and  debilitated  persons. 

It  is  of  fundamental  importance  that  the  physical  condition  of  these 
patients  be  improved  without  delay.  Rest  in  bed  or  with  the  leg  elevated 
is  obligatory  and  the  patient  should  be  placed  upon  the  most  nourishing 
diet.  Hookworm  infection,  usually  present,  should  be  treated  at  once. 
The  anemia  is  combated  with  iron  and  arsenic. 

The  ulcer  should  be  protected  with  a  wet  gauze  dressing  containing 
some  substance  distasteful  to  flies,  such  as  cresol.  Continuous  wet  bichlorid 
dressings,  1 :  5,000  to  1 : 10,000,  are  of  value  to  clean  the  surface  of  the 
ulcer.  After  the  ulcer  is  clean  it  may  be  strapped  every  other  day  with 
adhesive  strips.  At  each  dressing  the  surface  is  cleansed  with  boric  acid 
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solution.  At  the  same  time  tincture  of  iodin  is  applied  to  the  floor  and 
margins  of  the  ulcer.  The  larger  ulcers  will  require  skin-grafting. 

Ointments  are  preferred  by  some  surgeons.  Castellani  recommends 
an  ointment  of  protargol,  5  to  20  per  cent,  to  he  spread  over  the  ulcer  on 
gauze  after  dressing  daily  with  bichlorid  lotion. 

On  the  theory  that  the  disease  is  caused  by  spirochetes,  arsphenamin 
and  other  organic  arsenic  preparations  have  been  administered  and  these 
drugs  have  probably  been  most  effective  in  those  cases  really  due  to 
syphilis,  for  it  must  be  recorded  that  nearly  one-half  the  leg  ulcers  in 
the  tropics  are  caused  by  syphilis. 

Climatic  Buboes. — This  is  an  affection  of  the  inguinal  lymph-nodes 
common  in  the  tropics.  The  diagnosis  is  made  by  exclusion  of  enlarge¬ 
ment  due  to  other  causes  such  as  filariasis,  to  venereal  bubo  associated  with 
venereal  sore  and  Pestis  minor  or  the  slight  involvement  of  the  femoral 
nodes  seen  in  some  light  cases  of  plague  preceeding  an  epidemic. 

In  warm  climates  most  of  the  inhabitants  suffer  from  general  glandu¬ 
lar  enlargement.  This  is  probably  due  to  frequent  skin  infections,  par¬ 
ticularly  of  the  legs,  from  which  they  suffer,  and  is  certainly  not  always 
due  to  syphilis  or  yaws.  In  countries  where  plague  has  never  been  en¬ 
demic,  these  climatic  buboes  will  be  encountered.  Cultures  from  the  ex¬ 
cised  nodes  are  sterile,  and  sections  and  smears  present  no  morphological 
element  which  can  be  identified  with  any  known  microorganism.  Appar¬ 
ently  the  bubo  follows  some  infection  of  the  leg  or  genitalia  which  presents 
no  conspicuous  external  lesion.  Men  are  usually  the  sufferers*  There  is 
some  pain,  swelling  and  fever. 

Treatment. — Complete  rest  and  local  applications  of  heat  relieve  pain. 
Ichthyol  and  belladonna  ointment  or  applications  of  lead  lotion  to  the 
affected  parts  are  recommended  by  Castellani  and  Chalmers.  Time  is 
usually  saved  in  these  cases  by  surgical  interference  and  excision  of  the 
enlarged  nodes.  Plague  should  be  excluded  before  operation  by  aspira¬ 
tion  of  the  nodes  with  a  small  syringe  first  moistened  with  a  solution  of 
sodium  citrate  to  dilute  the  gland  juices  and  prevent  clotting  within  the 
syringe. 
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TROPICAL  DISEASES  DUE  TO  PROTOZOA 

Samuel  T.  Darling,  Hideyo  Noguchi,  Creighton  Wellman, 
William  B.  Wherry,  and  Paul  G.  Woolley 

THE  SPIROCHETOSES 

THE  RELAPSING  FEVERS 

Samuel  T.  Darling 

While  the  specific  treatment  of  relapsing  fever  is  the  same  in  each  of 
the  localities  where  various  strains  of  spirochetes  cause  the  disease,  it  is 
desirable  to  divide  the  clinical  and  other  forms  of  the  infection  according 
to  the  special  mode  of  transmissiou ;  for  special  means  must  be  used  in 
the  prophylaxis  of  the  disease,  according  to  whether  the  disease  is  spread 
by  lice  or  ticks.  Two  1  types  of  the  disease  may  be  encountered  in  the 
United  States:  one  a  tropical  variety  endemic  in  Panama  and  Columbia 
and  adjoining  regions,  clinically  distinct,  and  another  type  usually  seen 
in  emigrants  from  Russia.  These  may  be  differentiated  by  the  prac¬ 
titioner  and  should  be  distinguished  one  from  the  other. 

The  group  of  fevers  spread  by  the  louse  are  those  found  in  northern 
Europe,  northern  Africa,  India  and  Manchuria.  The  febrile  reaction  in 
this  group  is  often  distinctive  and  there  are  more  spirochetes  in  the  periph¬ 
eral  blood  in  this  type  than  in  the  tropical  forms.  The  disease  can 
usually  be  diagnosed  with  ease  from  blood  films  and  with  certainty  by  the 
temperature  charts. 

The  fevers  endemic  in  Central  and  South  America,  in  tropical  Africa 
and  in  Miana,  Persia,  are  spread  through  the  bite  of  ticks,  Ornithodorus 
talaje  and  moubata  and  A.  persicus  respectively. 

The  infection  is  caused  by  a  spirochete,  S.  recurrentis,  of  which  there 
are  a  number  of  strains,  some  of  which  have  received  specific  names,  such 

1  Cases  of  relapsing  fever  have  been  reported  from  Colorado  and  California;  they 
would  appear  to  be  of  the  type  seen  in  tropical  America. 
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as  S.  novyi  found  in  the  cases  in  Panama,  S.  carteri  in  the  cases  from 
India  and  S.  duttoni  from  tropical  Africa.  The  spirochete  zoologically  is 
placed  between  the  bacteria  and  protozoa.  It  appears  in  the  peripheral 
blood  during  the  access  of  fever  remaining  there  several  davs.  With  the 
crisis  of  temperature  it  disappears,  having  for  the  most  part  been  phago- 
cyted  by  endothelial  cells  in  the  liver  and  possibly  the  spleen.  After  an 
interval  of  several  days  there  is  a  recurrence  of  fever  and  the  spirochete 
reappears  in  the  blood  in  increasing  numbers  until  another  crisis  occurs. 
In  mild  forms  or  types  of  the  fever  there  are  but  two  or  three  febrile 
paroxysms.  In  more  severe  types,  as  in  the  African  type,  there  may  he 
six  or  more  recurrences  of  fever  and  of  spirochetes  in  the  peripheral  blood. 
In  the  European  type  there  are  usually  only  two  paroxysms. 

The  fever  in  most  cases  cannot  be  distinguished  from  malaria,  and  it 
may  he  mistaken  for  grip,  dengue,  early  typhoid,  yellow  fever,  typhus  or 
plague.  The  character  of  the  relapse  should  arouse  suspicion,  and  the 
blood  examination  will  reveal  the  spirochetes  if  taken  during  an  access  of 
fever.  Animals,  however,  may  be  infected  with  blood  taken  for  diagnostic 
purposes  during  the  interval  between  paroxysms.  Spirochetes  are  nu¬ 
merous  in  the  European  type  and  sparse  in  the  tropical  forms. 

Patients  are  taken  with  severe  headache,  pains  in  the  back  and  epi¬ 
gastrium  and  cramps  in  the  legs ;  vomiting  occurs.  There  are  chills,  fever 
and  sweating  as  in  malaria.  After  the  fall  of  fever  the  patient  feels  weak. 
Each  paroxysm  repeats  the  features  of  the  first,  the  spleen  becoming  en¬ 
larged  and  tender.  The  erythrocytes  show  basophilic  change  and  stippling. 
Subnormal  fluctuations  of  the  temperature  are  a  well-marked  characteristic 
of  this  infection. 

Under  certain  circumstances,  as  in  times  of  famine  and  when  under 
conditions  of  overcrowding,  the  resistance  of  large  groups  is  reduced  and 
severe  types  of  the  disease  are  seen.  Jaundice  and  hemorrhages  occur. 
Severe  types  exactly  like  typhus  are  seen. 

Prophylaxis. — In  spite  of  the  fact  that  louse-home  diseases  such  as 
typhus  and  relapsing  fever  have  been  introduced  into  the  United  States 
many  times,  the  diseases  have  never  gained  a  foothold  and  established 
themselves.  This  is  undoubtedly  due  to  the  better  facilities  for  personal 
cleanliness  and  the  better  personal  hygiene  prevailing  in  this  country, 
than  in  the  areas  from  whence  came  the  infection. 

In  the  louse-borjae  types  of  the  disease  from  Europe,  Asia,  and  North¬ 
ern  Africa,  prophylactic  measures  depend  on  the  destruction  of  lice  har¬ 
bored  on  the  person  and  on  the  clothes.  The  body  of  the  infected  person 
is  cleansed  with  kerosene  or  gasoline  spray,  or  by  means  of  cresol  soap. 
If  the  bodily  hair  cannot  he  shaved  or  cut  short  it  must  he  thoroughly 
soaked  with  2 y2  per  cent  carbolic  acid  solution.  Clothing  is  sterilized  by 
steaming  or  by  boiling.  Nurses  and  others  may  use  underclothing  impreg- 
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nated  with  such  insecticides  as  cresol,  crude  carbolic  acid  or  naph¬ 
thalene. 

The  relapsing  fever  of  tropical  Africa  and  of  America  is  spread  by 
ticks  which  are  found  in  the  native  houses,  huts  and  shelters.  Europeans 
should  never  sleep  in  native  houses,  camps  or  any  situation  where  natives 
are  in  the  habit  of  sleeping.  In  Panama  the  tick  Ornithodorus  talaje 
spends  the  nymphal  stage  on  the  rat.  Consequently  in  the  attack  on  this 
disease  in  endemic  regions  it  is  necessary  to  eliminate  the  rat  as  well  as 
the  tick.  The  tick  lives  in  the  bamboo  bed  slats  and  in  cracks  and  crevices 
in  the  houses.  These  must  receive  attention.  Beds  and  houses  should  be 
so  constructed  that  there  will  be  a  minimum  of  places  in  which  the  ticks 
can  hide.  Hammocks  afford  some  protection  but  ticks,  like  bedbugs,  will 
fall  from  the  roof  on  to  the  sleeper.  All  travelers  from  endemic  regions 
should  be  detained  for  disinfection  of  persons  and  baggage. 

Treatment  and  Medication. — The  disease  is  easily  controlled  by 
arsphenamin  or  its  substitutes,  neo-arsphenamin,  arsenobenzol  or 
salvarsan. 

In  the  Persian  type  with  sustained  fever  during  a  paroxysm,  ar- 
senobillion  0.6  gm.  given  intramuscularly  will  cause  the  fever  to  fall  in 
from  six  to  ninety-six  hours.  When  from  0.3  to  0.6  gm.  are  given,  spiro¬ 
chetes  will  disappear  from  the  peripheral  blood  as  early  as  four  hours  after 
the  exhibition  of  the  drug  and  the  temperature  will  drop  three  or  four 
hours  afterwards.  The  arsenical  drug  should  be  given  during  the  first 
paroxysm  if  possible.  When  too  small  a  dose  has  been  given  a  relapse  will 
occur. 

Symptomatic  Treatment. — Headache  and  backache  may  be  relieved 
by  the  ice-cap,  and  to  some  extent  by  means  of  phenacetin.  More 
severe  pains  in  the  joints  demand  opium  and  codein  or  aspirin.  When 
the  temperature  rises  above  103°  F.  a  tepid  or  cold  sponge  bath  may  be 
given.  The  constipation  which  sometimes  occurs  during  a  paroxysm  may 
be  relieved  by  saline  laxatives. 

Abortion  is  very  likely  to  occur  in  pregnant  females  and  should  be 
anticipated.  Famine-stricken  and  other  debilitated  persons  may  suffer 
collapse  at  the  fall  of  temperature  and  there  may  be  extreme  weakness 
during  the  interval  between  paroxysms.  Strychnin  and  digitalis  will 
therefore  be  required  to  prevent  serious  symptoms  developing.  The  en¬ 
larged  spleen  must  not  be  unduly  exposed  to  pressure  for  it  is  likely  to 
rupture. 

Specific  treatment  is  indicated  the  moment  the  diagnosis  is  made  by 
blood  examination.  Levaditi,  however,  believes  that  in  this  disease  there 
is  an  opportune  moment  when  the  best  therapeutic  result  can  be  achieved. 
This  is  just  before  crisis  and  he  believes  that  the  administration  of  the 
drug  at  this  moment  will  enable  smaller  doses  to  be  used  and  with  a  more 
effective  riddance  of  the  spirochete  from  the  blood-stream. 
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FRAMBESIA  TROPICA 

Paul  G.  Woolley 
Revised  by  Samuel  T.  Darling 

Frambosia  tropica  or  yaws  is  a  specific  infectious  disease  very  similar 
to  syphilis  in  its  manifestations.  It  is,  as  a  rule,  the  result  of  inoculation 
at  breaks  in  continuity  of  the  skin,  and,  like  syphilis,  is  characterized  by 
three  stages.  It  differs  from  syphilis  in  that  it  is  the  result  of  invasion  of 
the  body  by  an  organism  (Treponema  pertenue  Castellani),  which  though 
extremely  difficult  to  distinguish  from  Treponema  pallida,  is  nevertheless 
different.  It  also  differs  from  syphilis  in  not  being  in  any  sense  hereditary 
or  derived  through  sexual  congress,  and  in  that  the  cutaneous  manifesta¬ 
tions  are  extremely  uniform.  There  is  a  positive  Wassermann  in 
frambesia.  Harper  and  others  in  Fiji  believe  that  cases  with  symptoms  of 
tabes  and  general  paresis  occur  among  natives  who  have  had  yaws  but  not 
syphilis. 

In  past  centuries  it  is  possible  that  frambesia  was  not  uncommon  in 
temperate  zones.  Castellani  suggests  that  at  one  time  it  was  epidemic  in 
Scotland  and  Ireland.  It  is  also  possible  that  this  disease,  or  one  of  a  very 
similar  nature,  exists  at  the  present  time  in  Greece.  But,  with  this  one 
possible  exception,  frambesia  is  a  disease  of  tropical  and  subtropical  lo¬ 
calities,  and,  when  cases  are  occasionally  seen  in  other  latitudes,  they  are 
imported  examples.  Such  cases  appear  most  frequently  among  soldiers 
and  sailors  who  have  served  in  infected  districts. 

The  term  “frambesia”  was  first  used  by  Sauvages  (1750)  to  indicate 
the  resemblance  of  the  typical  lesions  to  the  raspberry  (Fr.  framboise). 
Charlouis  (1882),  to  whom  we  owe  our  first  definite  knowledge  of  the 
relation  which  exists  between  frambesia  and  syphilis,  used  the  designation 
'polypapilloma  tropicum.  In  Brazil  the  term  bubas  or  bobas  is  in  use. 

Very  soon  after  the  first  description  of  frambesia,  the  suspicion  was 
entertained  that  this  disease  bore  an  intimate  relation  to  syphilis;  either 
that  it  was  syphilis  modified  by  a  racial  immunity  which  was  the  result  of 
years  or  centuries  of  infection,  or  that  it  was  the  syphilis  itself  modified 
by  climatic  conditions.  As  early  as  1848  Paulet  showed  that  inoculation 
was  possible  and  that  typical  lesions  developed  in  from  twelve  to  twenty 
days  after  infection,  and  of  this  fact  Charlouis  made  use  when  later  he 
inoculated  successfully  with  syphilis  a  native  who  was  affected  with  fram¬ 
besia,  and  observed  the  development  of  the  lesions  of  both  diseases  side  by 
side,  and  showed  that  the  course  of  neither  disease  was  modified  by  the 
other.  Still  later  Neisser  in  his  series  of  experiments  with  apes  and 
monkeys  corroborated  the  earlier  work  of  Paulet  and  Charlouis,  and 
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showed  that  each  disease  gave  rise  to  an  immunity  which  had  no  effect 
upon  the  course  of  the  other;  and,  furthermore,  he  also  demonstrated,  by 
means  of  the  Wassermann  reaction,  that  the  antigens  of  frambesia  and 
syphilis  are  distinct.  Infection  would  appear  to  be  most  often  the  result 
of  direct  contact  of  the  virus  with  the  abraded  skin. 

The  role  of  insects  has  been  promulgated  by  many  and  investigated  by 
a  few  writers.  And,  as  Gudger  says,  the  theory  of  the  role  of  insects,  es¬ 
pecially  of  flies,  is  a  very  old  one.  Gudger  quotes  from  the  account  of 
Roster’s  travels  in  Brazil  (1809-1815)  as  follows: 

“This  horrible  disorder  is  contracted  by  inhabiting  the  same  room 
with  the  patient,  and  by  inoculation ;  this  is  effected  by  means  of  a  small 
fly,  from  which  every  precaution  is  oftentimes  of  no  avail.  ...  If  one 
of  them  chances  to  settle  in  the  corner  of  the  eye  or  mouth,  or  on  the 
most  trifling  scratch,  it  is  enough  to  inoculate  with  bobas,  if  the  insect 
comes  from  a  person  who  labors  under  the  disease.” 

A  still  earlier  account  Gudger  quotes  from  Stedman’s  travels  (1796) 
as  follows: 

“Indeed,  if  a  fly,  which  has  been  feeding  upon  the  diseased,  lights  upon 
the  slightest  scratch  on  a  healthy  person,  it  communicates  this  dreadful 
disease.” 

Castellani’s  experiments,  while  not  at  all  conclusive,  hint  at  the  possi¬ 
bility  of  the  intermediary  part  played  by  insects.  Robertson,  by  careful 
attention  to  bodily  cleanliness  among  yaws  patients,  and  by  smearing  their 
sores  with  mercurial  ointment,  has  prevented  the  spread  of  infection 
among  hospital  patients,  and  he  suggests  that  this  result  has  been  due  to 
the  fact  that  flies  could  not  become  infected  by  feeding  at  the  lesions.  It 
seems  from  the  collected  evidence  that,  if  insects  are  able  to  convey  the 
virus,  they  do  it  in  a  mechanical  way,  and  that  they  are  in  no  sense  hosts. 
And,  when  we  know  that  the  secretion  of  the  frambesial  sores  contains  the 
treponemas,  it  should  not  be  remarkable  if  insects  might  transmit  the  or¬ 
ganism,  provided  these  are  deposited  upon  open  wounds. 

Patients  usually  present  themselves  in  the  secondary  stage  witb  an 
eruption  on  the  face  or  the  body,  but  oftentimes  a  primary  lesion  may  be 
seen.  This  is  not  of  the  nature  of  a  chancre  but  is  usually  regarded  as 
having  been  a  papule  or  papules  arising  on  any  older  sore,  vaccination  or 
other  scratch,  abrasion  or  insect  bite.  In  countries  where  the  body  is  cov¬ 
ered,  the  face  and  neck  are  the  usual  sites  of  the  lesion,  but  where  the 
people  are  nearly  naked,  the  lesion  may  appear  on  the  trunk  or  limbs. 
Castellani  believes  that  the  primary  lesion  has  distinctive  characters. 
Usually,  however,  there  does  not  appear  to  have  been  any  difference  be- 
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tween  the  primary  lesion  and  the  secondary  ones  except  that  the  latter  are 
seen  in  the  stage  of  granulomata  while  the  primary  lesion  has  become  ul¬ 
cerated  and  is  seen  in  the  stage  of  healing. 

The  secondary  lesions  are  often  widely  though  sparsely  distributed, 
as  raspberrylike  granulomatous  nodules  covered  with  a  soft  yellow  waxy 
crust,  beneath  which  oozes  an  almost  clear  serous  fluid.  New  lesions  ap¬ 
pear  and  older  ones  heal,  leaving  hard,  dry,  pigmented  circles  with  light- 
colored  raised  margins.  A  variety  of  lesions  have  been  described,  possibly 
due  to  different  viruses  and  to  peculiarities  in  the  constitution  of  the  host. 

Years  after  the  secondary  lesions  may  have  entirely  disappeared  the 
so-called  tertiary  lesions  may  appear.  There  are  circumstances,  however, 
in  which  the  tertiary  stages  emerge  from  the  secondary  without  any  de¬ 
cided  interval  of  time. 

The  lesions  of  the  tertiary  stage  are  gummatous  and  ulcerative  in 
character,  involving  the  deeper  tissues  and  bone.  There  has  been  some 
difference  of  opinion  as  to  the  specific  character  of  these  tertiary  lesions, 
but  two  of  them  respond  to  specific  treatment  and  must  be  regarded  as 
very  late  manifestations  of  yaws.  The  first  of  these  is  the  solitarv  per¬ 
forating  ulcer  of  the  foot  so  common  in  Fiji  where  every  native  acquires 
yaws,  and  the  other  is  the  disease  known  as  gangosa. 

This  disease  was  described  by  Leys  from  the  Island  of  Guam  as 
rhinopharyngitis  mutilans.  It  is  characterized  by  an  ulceration  of  the 
nose,  palate  and  pharynx  involving  the  adjoining  skin  of  the  nose  and 
mouth  and  spreading  to  the  larynx.  According  to  Kerr,  there  are  ex¬ 
tensive  ulcerations  of  the  skin  and  underlying  connective  tissues  and 
nodular  lesions  of  bone.  The  disease  is  found  in  regions  where  yaws  is 
endemic. 

A  positive  Wassermann  was  obtained  in  85  per  cent  of  the  cases  by 
Crow  and  the  thorough  treatment  of  yaws  on  the  Island  of  Guam  by 
arsenical  drugs  is  tending  to  limit  the  number  of  new  cases ;  besides  Trep¬ 
onema  pertenue  has  been  found  in  gangosa  lesions. 

Symptoms. — Most  patients  with  frambesia  are  merely  annoyed  by  the 
unsightliness  of  the  lesions  and  the  constant  oozing  of  serum  from  beneath 
the  crusts.  There  may,  however,  be  some  malaise,  headache  and  fever, 
with  pains  in  the  muscles  and  joints.  Among  poorly  nourished  and 
famine-stricken  peoples  the  symptoms  and  lesions  are  more  severe. 

Treatment. — This  is  specific  not  only  in  the  earlier  stages  of  the 
disease  but  in  the  tertiary  lesions,  particularly  in  cases  of  perforating 
ulcer  of  the  foot. 

Arsphenamin  or  any  of  its  substitutes  will  give  most  excellent  results. 
Cases  with  heavy  eruption  and  from  fifteen  to  twenty  spirochetes  to  the 
dark  ground  field  were  healed  in  eight  days  after  the  administration  of 
0.6  gm.  of  arsphenamin.  The  lesions  clear  up  as  rapidly  if  not  more  so 
than  those  of  secondary  syphilis.  The  dose  for  adults  required  of  these 
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arsenicals  will  vary  from  0.4  to  0.6  gm. ;  sometimes  a  second  dose  will  be 
required. 

Among  native  populations  it  is  customary  to  assemble  the  cases  of  yaws 
on  certain  days  at  hospitals  and  dispensaries  and  give  the  injections. 
Under  these  circumstances  the  dose  is  divided,  about  0.35  gm.  being  given 
at  a  time.  Two  or  at  most  three  injections  are  all  that  are  usually  neces¬ 
sary  in  the  cases  with  ulceration.  The  effect  of  these  injections  on  the 
condition  of  native  people  has  been  most  beneficial,  and  they  are  not  slow 
to  take  advantage  of  them.  In  Fiji  all  late  manifestations  of  frambesia, 
including  gangosa,  are  included  in  these  treatments. 

Treatment  by  means  of  arsenicals  should  be  placed  within  reach  of  all 
native  people  as  a  public  health  measure.  Where  this  is  impossible  it  has 
been  recommended  by  Castellani  to  give  the  following  mixture  by  mouth : 


Tartar  emetic 

gr. 

i 

Potass,  iodid. 

dr. 

i 

Sodii  salicyl. 

gr* 

X 

Sodii  bicarb. 

gr- 

XV 

Aq.  vel  aq.  chlorof.  ad 

oz. 

i 

One  ounce  is  given  three  times  daily,  diluted  three  or  four  times  with 
water  to  persons  over  fourteen  years  of  age ;  half  doses  to  children  of  eight 
to  fourteen  years ;  and  one-third  or  less  to  younger  children.  It  is  recom¬ 
mended  to  give  half  doses  to  Europeans.  This  is  given  for  from  ten  to 
fifteen  days,  discontinued  for  a  week  and  given  again  for  another  ten  to 
fifteen  days. 

Local  Treatment. — Ulcers  may  be  cleansed  with  boric  solution  and 
covered  with  a  moist  bichlorid  dressing  (1 :  1,000). 

Prophylaxis. — Wherever  possible  cases  of  yaws  should  be  isolated  in 
screened  rooms  until  their  lesions  have  been  sterilized  by  means  of  specific 
medication.  Ulcers  should  be  covered  with  some  protective  dressing  con¬ 
taining  a  substance  such  as  cresol  or  kreso  distasteful  to  flies.  In  endemic 
regions  it  is  prudent  to  cover  all  breaks  in  the  continuity  of  the  skin  by 
means  of  some  protective  dressing,  so  as  to  prevent  access  of  flies  or  other 
unknown  means  of  spreading  infection. 


YELLOW  FEVER 

Hideyo  Noguchi 

Yellow  fever  is  an  acute  infectious  disease  which  is  now  confined  to 
tropical  America  and  the  west  coast  of  Africa,  although  it  has  often  in  the 
past  invaded  North  America  and  Europe.  The  virus,  a  filter-passer,  is 
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contained  in  the  blood  of  the  patient  and  is  carried  to  other  persons  by 
emales  of  the  species  of  mosquito  known  as  Aedes  (Stegomyia)  aegvpti, 
Linnaeus.  It  was  suspected  that  the  causative  microorganism  would  prove 

•°  itovgc!t0  the  °.f  spirochaetse  (Schaudinn,  Novy,  Marchoux),  and 

in  1907  Stimson  found,  m  a  section  of  the  kidney  of  a  person  who  died  of 
yellow  fever  m  the  New  Orleans  epidemic  of  1905,  an  organism  suggestive 
ol  a  spirochseta  to  which  he  gave  the  provisional  name  of  Spirochaeta 
interrogans.  In  1918  Noguchi  isolated  a  spirochaeta,  Leptospira  icteroides, 
from  several  cases  of  yellow  fever  in  Guayaquil,  Ecuador,  and  with 
cultures  of  the  organism  was  able  to  reproduce  all  the  cardinal  symptoms 
of  yellow  fever  m  certain  animals  (guinea  pigs,  marmosets,  and  puppies), 
ihe  pathological  changes  of  the  liver  and  kidney  in  animals  dying  of 
experimental  yellow  fever  closely  resemble  those  found  in  organs  from 
human  yellow  fever.  Morphologically,  the  icteroides  resembles  the  organ¬ 
ism  of  Stimson  and  also  the  Leptospira  icterohsemorrhagiae  of  infectious 
jaundice,  discovered  by  Inada  and  Ido  in  1914.  Immunologically  Lepto¬ 
spira  icteroides  .can  be  differentiated  from  Leptospira  icterohaemorrhagiae. 
In  animals  the  icteroides  produces  more  marked  jaundice  and  less  hemor- 
lhage  than  does  the  icterohaemorrhagiae.  The  finding  of  Noguchi  has  since 
been  confirmed  in  Mexico  (Merida)  and  Peru  (Noguchi  and  Kligler, 
1919,  1920),  in  Vera  Cruz  (Perez  Grovas,  1920;  Le  Blanc,  1921),  and 
in  Brazil  (American-Brazilian  Commission,  Bahia,  1924). 

Yellow  fever  is  a  rapidly  progressing  infection.  The  period  of  incuba¬ 
tion  is  from  three  to  six  days,  exceptionally  as  long  as  twelve  days  or 
as  short  as  two  days.2  The  onset  is  sudden,  with  or  without  chills;  there 
is  an  abrupt  rise  of  temperature  accompanied  by  severe  supra-orbital 
headache,  pains  in  the  loins  and  extremities,  nausea,  vomiting,  and  intense 
thirst.  Superficial  capillary  turgescence  makes  the  face  flushed  and  puffy 
and  the  eyes  bloodshot.  Epistaxis  is  frequent.  The  tongue  is  coated  on 
the  dorsal  surface,  the  tip  and  edge  are  red;  the  gums  are  congested. 
The  temperature  may  reach  104°  F.  or  more,  remain  high  for  from  one 
to  two  days,  then  drop  a  few  degrees  only  to  rise  and  continue  high  for 
from  one  to  two  days'  longer.  At  this  period  nausea  and  vomiting  become 
more  severe,  and  in  some  instances  early  black  vomit  occurs.  Acute 
nephritis  soon  shows  itself  by  the  presence  of  casts  and  albumin  in  the 
urine,  which  is  reduced  in  volume,  and  almost  simultaneously  comes  the 
first  appearance  of  jaundice,  which  continues  to  increase  from  day  to 
day.  Hemorrhages  from  the  stomach,  intestines,  uterus,  and  into  sub¬ 
cutaneous  tissues  in  various  parts  of  the  body  are  usual.  When  death 
occurs,  it  is  usually  on  the  fifth  to  sixth  day  and  is  preceded  by  total 
anuresis.  Convulsions,  hiccoughs,  delirium,  and  coma  are  the  terminal 
symptoms.  In  general  features  the  disease  strikingly  resembles  infec¬ 
tious  jaundice  (spirochetosis  icterohaemorrhagica),  although  the  symptoms 


2  In  the  older  literature  it  was  often  said  to  vary  from  one  to  thirty  days. 
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develop  somewhat  more  rapidly.  Faget’s  sign  (relative  brachycardia) 
is  present  in  both  diseases,  and  the  terminal  symptoms  in  fatal  cases  are 
practically  the  same.  At  autopsy,  however,  the  yellow  fever  liver  shows 
more  advanced  fatty  degeneration  than  the  liver  from  infectious  jaundice. 

General  and  Symptomatic  Treatment. — Early  diagnosis  of  yellow 
fever  is  often  difficult.  Examination  of  the  blood  for  malarial  parasites 
does  not  necessarily  decide  the  diagnosis,  for  malaria  is  often  preexistent 
and  does  not  exclude  yellow  fever  as  the  actual  cause  of  the  patient’s 
illness.  Whenever  there  is  reason  to  suspect  a  given  case  as  one  of  yellow 
fever,  as  for  instance  in  a  locality  where  yellow  fever  is  known  to  be 
endemic  or  epidemic,  it  is  important  to  bear  in  mind  the  complications 
which  may  arise  from  careless  handling  of  a  yellow  fever  patient  and 
to  treat  all  suspected  cases  accordingly;  that  is,  the  patient  should  be 
kept  completely  at  rest,  all  movement  being  forbidden,  if  one  is  to  avoid 
aggravating  the  nephritic  condition  which  will  invariably  be  present  in 
yellow  fever  sooner  or  later.  A  saline  purgative  at  onset  (such  as  sodium 
sulphate)  has  been  advocated  by  Carroll.  Some  authors  recommend 
calomel  followed  by  a  saline  purge.  Ho  food  should  be  permitted  for 
the  first  four  or  five  days  at  least,  for  it  only  intensifies  nausea  and  vomit¬ 
ing,  but  abundant  water,  made  palatable  by  ice  or  fruit  juice  (lemon) 
or  alkalinized  with  bicarbonate  of  soda  3  should  be  given  very  freely  in 
order  to  relieve  thirst  and  keep  the  kidneys  flushed.  Some  recommend, 
in  severe  cases  in  which  the  urine  is  scanty  and  there  is  frequent  vomiting, 
an  intravenous  infusion  of  physiological  saline.  Generally  speaking,  how¬ 
ever,  with  absolute  rest,  no  food,  and  plenty  of  water  (what  Carter  has 
called  the  tripod  on  which  treatment  of  yellow  fever  rests)  the  general 
or  symptomatic  treatment  is  satisfactory. 

Specific  Treatment. — The  isolation  of  Leptospira  icteroides  from 
cases  of  yellow  fever  opened  up  a  means  of  specific  treatment  by  thera¬ 
peutic  serum  as  practiced  in  cerebrospinal  meningitis  and  pneumonia. 
A  powerful  polyvalent  antiserum  against  Leptospira  icteroides  was  pro¬ 
duced  by  Noguchi  in  horses,  and  the  tests  in  animals  gave  such  results  as 
to  encourage  its  use  in  human  cases  of  yellow  fever.  Since  1919  it  has 
been  used  in  many  cases  in  various  epidemics.  The  first  observations  were 
made  in  Central  America  by  Lyster  and  Pareja,  who  constituted  a  yellow 
fever  commission  under  the  late  General  Gorgas.  Since  that  time  187 
cases  have  been  treated  with  the  serum  by  the  health  authorities  of  Mexico, 
Central  America,  and  Peru,  the  results  showing  that  when  the  serum 
is  administered  within  the  first  three  days  of  illness  the  majority  of  the 
patients  recover.  The  effect  of  the  serum  is  manifest  not  only  in  reduc¬ 
ing  the  mortality  but  also  in  rapid  alleviation  of  subjective  symptoms. 

’Four  gm.  in  1,000  c.c.  water.  Sternberg  recommended  giving  every  half  hour 
about  50  c.c.  of  a  solution  containing  10  gm.  of  sodium  bicarbonate  and  0.02  gm.  of 
bichlorid  of  mercury  in  1,000  c.c.  of  water. 
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Of  107  cases  treated  on  or  before  the  third  day  of  disease,  only  14  have 
died.  On  the  other  hand,  injection  of  the  sernm  after  the  first  three 
days  of  illness  does  not  appreciably  reduce  the  mortality,  which  is  40 
to  50  per  cent  under  such  circumstances  as  compared  with  50  to  60  per 
cent  in  untreated  cases. 

Absolute  rest,  as  emphasized  in  the  section  on  symptomatic  treatment, 
is  as  important  for  serum-treated  patients  as  for  others.  Transportation 
from  one  place  to  another  markedly  aggravates  the  nephritic  condition, 
and  an  early  injection  of  serum  may  fail  to  save  the  patient,  who  succumbs 
to  the  anuresis  due  to  injury  of  the  kidneys.  Although  the  serum  is  able 
to  kill  the  leptospiras,  it  cannot  repair  the  injuries  done  to  the  organs. 
It  is  evident,  therefore,  that  if  the  serum  treatment  is  to  be  beneficial  it 
must  be  supplemented  by  the  usual  symptomatic  treatment  and  proper 
nursing. 

The  precautions  to  be  observed  in  administration  of  the  serum  in 
yellow  fever  are  the  same  as  in  the  case  of  other  diseases  in  which  an 
antiserum  produced  in  horses  is  employed.  While  it  is  desirable  to  give 
as  much  serum  as  possible  at  once,  it  is  necessary  first  to  ascertain  whether 
the  patient  has  an  unusual  sensitiveness  to  horse  serum  by  giving  him 
an  initial  injection  of  1  or  2  c.c.  If  no  indications  of  ill  effects  follow 
within  one  hour,  the  total  dose,  25  c.c.,  or  more,  may  be  given.  The 
danger  from  anaphylaxis  to  horse  serum  should  be  borne  in  mind. 


SPECIFIC  PROPHYLAXIS  OF  YELLOW  FEVER 

Hideyo  Hoguchi 

Prophylaxis  against  yellow  fever  is  of  two  kinds:  (1)  sanitary  meas¬ 
ures  against  the  yellow  fever  mosquito,  Stegomyia  calopus,  as  introduced 
and  successfully  executed  by  Gorgas  and  his  associates  following  the 
experimental  confirmation  by  Reed,  Carroll,  Agramonte,  and  Lazear  of 
Finlay’s  theory  of  Stegomyia  transmission  of  yellow  fever;  and  (2)  the 
prophylactic  inoculation  of  non-immune  individuals  with  a  vaccine  pre¬ 
pared  from  pure  cultures  of  Leptospira  icteroides. 

Isolation  of  the  Patient  and  Destruction  of  Infected  Mosquitoes. — 
The  immediate  measure  to  be  taken  in  case  of  an  outbreak  of  yellow 
fever  is  to  prevent  mosquitoes  from  access  to  the  patient  by  screening  of 
house  and  bed  or  by  placing  the  patient  in  a  yellow  fever  hospital  provided 
with  adequate  screening.  This  is  particularly  important  during  the  first 
three  or  four  days  of  illness,  when  the  infectivity  of  the  blood  is  greatest. 
The  second  step  is  to  destroy  all  mosquitoes  present  in  the  house  where  the 
case  originated  by  the  usual  methods  of  fumigation  (pyrethrum  or  sulphur 
have  been  used  effectively,  and  tobacco  fumes  also  kill  the  Stegomyia 
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when  properly  applied).  Persons  in  the  same  house,  who  may  perhaps 
be  in  the  incubation  period  of  the  disease,  should  be  placed  under  observa¬ 
tion  for  at  least  twelve  days  in  a  mosquito-proof  house  or  isolation  hospital. 
Passengers  on  board  a  steamer  in  which  a  case  of  yellow  fever  has  occurred 
should  be  detained  for  observation  for  a  similar  period,  and  the  vessel 
should  be  anchored  off  shore  beyond  the  flying  distance  of  the  Stegomyia 
mosquito. 

Personal  Precautions. — Yellow  fever  may  exist  among  the  native 
population  of  a  region  where  it  is  endemic  in  a  mild,  more  or  less  modi¬ 
fied  form,  without  being  recognized  as  yellow  fever,  but  under  precisely 
such  circumstances  a  non-immune  newcomer  is  likely  to  contract  the  dis¬ 
ease  in  severe  or  fatal  form;  hence  it  is  of  the  utmost  importance  to 
protect  non-immune  persons  in  these  regions  by  the  screening  of  all  doors 
and  windows  and  the  use  of  mosquito  nets  over  the  beds.  When  one  is 
out  of  doors  or  in  an  unscreened  house,  particularly  at  dusk,  the  ankles 
and  back  of  the  neck  ought  to  be  well  covered.  It  is  wise  to  wear  leggings 
or  puttees.  The  Stegomyia  is  a  domestic  mosquito  and  chooses  human 
habitations  as  its  OAvn. 

Antistegomyia  Measures. — The  number  of  Stegomyia,  mosquitoes 
must  be  kept  as  low  as  possible.  Efforts  are  directed  toward  destroying 
the  mosquitoes  in  the  larval  stage.  In  the  earlier  days  of  Stegomyia 
elimination  petroleum  was  used  as  a  larvicide  by  spreading  it  in  a  thin 
layer  over  the  surface  of  the  water  and  thus  making  it  impossible  for  the 
larvae  to  get  the  oxygen  without  which  they  soon  perish.  Havana,  Panama, 
Rio  de  Janeiro,  Vera  Cruz,  and  Hew  Orleans  were  freed  of  Stegomyias 
by  this  means.  In  recent  years,  however,  the  distribution  of  certain 
varieties  of  small  fresh  water  fish  4  in  the  stagnant  water  containing  the 
Stegomyia  larvae  has  been  found  to  be  effective  and  far  less  expensive 
as  a  larvicide;  the  fish  multiply  rapidly  and  devour  the  larvae  eagerly. 
Connor  and  Hanson  reported  excellent  results  in  Ecuador  and  Peru  during 
1919,  1920,  and  1921,  and  the  method  is  now  being  applied  successfully 
in  other  localities  (for  example,  in  Brazil,  by  White  and  Scannell). 
The  screening  of  water  tanks,  and  the  destruction  of  such  receptacles 
for  water  as  may  serve  as  breeding  places  for  the  larvae  are  simultaneously 
carried  out  by  the  organized  antimosquito  squads. 

Prophylactic  Inoculation  Against  Yellow  Fever. — While  vigorous 
antistegomyia  measures  are  steadily  reducing  the  areas  of  endemic  foci 


4  In  Ecuador  the  Lebiasina  bimaculata,  known  as  “huaijas”  or  “chalquoque”  and 
in  Peru  as  “liza  de  agua  dulce,”  Dormitator  litifrons  (“chalacos”),  Acanthophacelus 
reticulatus  (“millones”) ,  Astyanax  festte  (“chatas”),  Curimatus  troscheli  G.  and 
Prochilodus  humeralis  G.  (“brejas”)  ;  in  Peru  Pygidium  punctulatum  piurse  E. 
(“life”);  in  the  United  States  and  Mexico  the  genus  Gambusia  is  used  for  mosquito 
eradication.  See  Eigenmann,  C.  H.,  “Yellow  Fever  and  Fishes,”  Proc.  Am.  Phil.  Soc.,  lxi, 
204,  1922. 
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of  yellow  fever,  there  are  certain  regions— Mexico,  Brazil,  and  the  West 
Coast  of  Africa  where  endemic  cases  still  continue  to  occur,  chiefly 
among  newcomers  from  countries  free  from  yellow  fever.  The  mortality 
is  usually  50  per  cent  or  more,  and  it  is  in  the  interests  of  the  class  of 
persons  whose  duties  take  them  into  endemic  areas  from  which  the 
Stegomyia  has  not  been  driven  out  that  prophylactic  inoculation,  similar 
in  principle  to  that  practiced  against  typhoid  fever,  was  introduced  by 
Hoguchi  and  Pare j a.  The  vaccine  used  for  this  purpose  is  prepared  from 
cultures  of  Leptospira  icteroides  by  killing  them  with  heat  (60°  C.  for 
fifteen  minutes  in  a  water  hath).  In  earlier  preparations  the  approxi¬ 
mate  number  of  organisms  was  2,000,000  per  cubic  centimeter,  hut  the 
concentration  has  since  been  increased  a  thousandfold,  and  a  cubic  cen¬ 
timeter  of  the  present  preparation  contains  about  2,000,000,000  organ¬ 
isms.  Two  doses  of  2  c.c.  each  are  given  subcutaneously  from  four  to 
six  days  apart.  The  protection  does  not  develop  fully  until  the  end  of  the 
second  week  following  the  last  inoculation,  hence  vaccinated  individuals 
ought  not  to  enter  an  infected  area  until  the  lapse  of  this  period.  When 
the  site  of  inoculation  is  well  massaged  after  the  injection,  no  unpleasant 
general  or  local  reactions  occur. 

From  observations  made  during  the  last  three  years  by  Lyster,  Pare  j  a, 
Vaughn,  Bailey,  Vasconcelos,  Casasus,  Lynn,  Hanson,  and  others  in 
Guayaquil,  Mexico,  Central  American  countries,  and  Peru,  in  more  than 
13,000  vaccinated  individuals,  it  is  established  that  two  injections  of  the 
vaccine  protect  against  yellow  fever,  while  a  single  injection  protects 
in  the  majority  of  instances.  Protection  has  been  well  demonstrated,  in 
instances  in  which  approximately  one-half  the  population  only  has  been 
vaccinated,  by  the  fact  that  cases  continue  to  occur  among  the  non-vac- 
cinated  with  the  usual  frequency  and  in  striking  contrast  to  the  total 
absence  of  cases  among  the  vaccinated  5  under  otherwise  identical  condi¬ 
tions.  Interesting  observations  bearing  out  this  point  were  gathered  in 
Tuxpam  and  Manzanillo  (Mexico),  Los  Amates  (Guatemala),  and  certain 
sections  of  northern  Peru,  where  in  1920  and  1921  there  was  opportunity 
to  study  the  effect  of  vaccination.  Tragic  instances  are  not  wanting  in 
which  certain  individuals  who  rejected  vaccination  happened  to  he  the 
ones  to  contract  the  disease  and  die.  Sometimes  persons  have  con¬ 
tracted  the  disease  between  the  time  of  the  first  and  second  inoculations 
or  soon  after  the  last  inoculation  because  of  entering  an  infected  region 
before  sufficient  time  had  elapsed  for  the  development  of  complete 
immunity. 

The  duration  of  the  immunity  conferred  by  vaccination  is  compara¬ 
tively  short,  perhaps  not  more  than  six  months. 

5  During  the  first  ten  to  fifteen  days  following  the  last  inoculation,  that  is,  the 
period  required  for  the  development  of  immunity,  vaccinated  individuals  are  probably 
as  susceptible  as  unvaccinated. 
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THE  TRYPANOSOMIASES 

Creighton  Wellman 
Revised  by  Samuel  T.  Darling 

Human  trypanosomiasis  of  Africa  or  sleeping  sickness  is  a  chronic 
disease  caused  by  two  species  of  trypanosomes,  Trypanosoma  gambiense 
and  Trypanosoma  rhodesiense,  and  spread  by  several  species  of  tsetse  flies 
of  the  genus  Glossina  found  only  in  Africa  and  adjoining  parts  of  Arabia. 

The  disease  is  confined  to  endemic  and  epizootic  regions  in  tropical 
Africa  where  it  breaks  out  into  epidemic  form  from  time  to  time. 

Duke  expresses  the  opinion  that  all  these  pathogenic  trypanosomes  are 
polymorphous  and  represent  one  species  varying  in  morphology  in  different 
vertebrate  hosts. 

The  type  of  disease  caused  by  T.  gambiense  is  endemic  in  the  basin  of 
the  Congo  and  to  a  less  extent  in  the  Niger  valley  and  the  smaller  rivers 
emptying  into  the  Atlantic  between  18°  N.  and  12°  S.  latitude;  also  along 
the  margins  of  Lakes  Bangweolo,  Victoria  and  Albert. 

The  other  form  caused  by  T.  rhodesiense  is  not  so  widely  distributed 
at  the  present  time  as  that  caused  by  T.  gambiense  and  is  mainly  found  in 
northern  Rhodesia,  Nyassaland  and  Portuguese  East  Africa. 

Persons  who  have  traveled,  prospected,  hunted  or  engaged  in  business 
in  equatorial  Africa  occasionally  become  infected  and  after  their  return 
home  may  seek  advice  and  treatment  in  some  of  the  medical  centers  in 
America  or  Europe. 

Cause. — Trypanosomes  are  blood  flagellates  with  a  flagellum,  a  larger 
nucleated  body,  the  trophonucleus,  and  a  smaller  one,  the  kinetonucleus. 
The  latter  is  placed  in  the  posterior  end  and  from  it  arises  the  flagellum 
which  lies  alongside  the  body  of  the  trypanosome  attached  to  the  undulat¬ 
ing  membrane  and  is  the  source  of  the  energy  required  in  locomotion. 
The  parasite  is  found  in  the  peripheral  blood,  in  the  cerebrospinal  fluid 
and  in  various  organs  and  tissues,  such  as  the  lymph-nodes,  spleen  and 
various  other  locations  invaded  by  the  parasite. 

The  trypanosomes  are  polymorphous  in  that  their  morphology  varies 
under  different  circumstances.  T.  rhodesiense  is  very  much  like  T.  gam¬ 
biense  in  the  blood  of  man,  but  when  inoculated  into  the  rat  presents  pos¬ 
terior  nucleated  forms.  T.  rhodesiense  is  the  more  virulent  of  the  two 
species,  for  it  can  always  be  successfully  inoculated  into  laboratory  animals 
whereas  T.  gambiense  does  not  destroy  the  inoculated  animal,  and  the  in¬ 
fection  runs  a  more  chronic  course. 

The  disease  is  transmitted  by  the  bite  of  Glossina,  after  a  develop¬ 
mental  process  carried  out  within  the  organs  of  the  fly  during  a  period  of 
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Srra?yVftr  WtiiCh  tlW  37  iS  infeotive  and  capable  of  transmitting 
the  disease.  Mechanical  transmission  can  occur  in  interrupted  feedings8 

Transmission  is  said  to  occur  during  coition  from  infected  males. 

Pathology.— The  lesions  in  trypanosomiasis  are  chiefly  blood  destruc¬ 
tion,  necroses,  and  lymphoid  hyperplasia  with  progressive  and  finally  se¬ 
vere  anemia  m  which  autohemagglutination  is  a  constant  finding.  The 
spleen  becomes  enlarged,  and  the  lymph-nodes  and  bone  marrow  hyper¬ 
plastic.  Evidently  they  are  concerned  in  the  mechanism  of  defense  and 
m  blood  regeneration. 

Mott  has  shown  that  there  is  a  severe  perivascular  lymphoid  cell 
deposit  in  the  nervous  system,  particularly  in  the  lymphatics  of  the  brain 
and  cord.  There  is  also  chronic  leptomeningitis  with  proliferation  of 
endothelium  of  the  capillaries  of  the  pia-arachnoid  and  proliferation  of 
glia  cells.  The  cerebrospinal  fluid  is  turbid  and  increased  in  amount. 
I  his  leads  to  increased  intracranial  pressure  and  flattening  of  the  con¬ 
volutions,  with  atrophy  of  nerve  cells  and  dendrons,  particularly  in  the 
cerebrum  and  medulla. 


Symptomatology. — The  earliest  manifestation  of  the  disease  is  fever 
which  is  irregularly  intermittent,  and  is  elevated  for  several  days  at  a 
time  (three  or  four  to  ten  days)  and  is  followed  by  a  period  of  apyrexia, 
in  which,  however,  there  may  be  subnormal  oscillations  indicating  some 
disturbance  in  the  internal  organs.  There  is  a  corresponding  acceleration 
of  the  pulse  rate.  The  spleen  increases  moderately  in  size  and  the  super¬ 
ficial  lymph-nodes  become  palpable. 

The  skin  next  displays  a  variety  of  changes.  Usually  there  is  circum¬ 
scribed  edema,  as  of  the  eyelids,  face  and  feet,  with  irregular  patches  of 
erythema  on  the  back  and  abdomen.  Coincidently  eye  lesions,  such  as 
iridocyclitis  or  other  affections  of  the  iris  and  ciliary  body,  appear.  Gen¬ 
eral  weakness  and  nervous  symptoms  follow  neuralgic  pains  and  cramps. 
Orchitis  may  be  present  in  some  cases. 

The  patient  next  becomes  unable  to  make  the  slightest  effort  and  sits 
about  in  a  stupor.  A  progressive  atrophy  ensues,  the  patient  becoming 
mere  skin  and  bones.  Various  palsies  are  common  as  well  as  psychomotor 
disturbances,  delirium  and  melancholia.  Death  takes  place  in  coma. 

General  Treatment. — This  is  really  only  of  avail  in  those  cases  taken 
early  in  the  disease.  Hence  the  importance  of  early  diagnosis,  particu¬ 
larly  in  cases  of  infection  by  T.  rhodesiense.  Medicaments  can  prolong 
life  and  in  a  proportion  of  cases  cure.  Diagnosis  is  made  by  blood  ex¬ 
amination  of  fresh  films  for  trypanosomes  and  to  detect  autohemagglutina¬ 
tion.  Enlarged  superficial  lymph-nodes  may  be  punctured  with  a  small 
glass  syringe  moistened  with  sodium  citrate  solution  the  better  to  obtain  a 
specimen  of  the  gland  juice.  Spinal  puncture  is  made  for  the  detection  of 
trypanosomes  in  the  centrifugated  sediment  of  the  fluid.  Animals  may 
be  inoculated  with  the  blood  of  suspects. 
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Specific  Treatment  by  Vaccines  or  Serum. — This  has  not  yet  been 

attempted  in  man,  although  a  few  successful  experiments  have  been  made 
with  animals. 

After  an  epidemic  has  passed  through  a  district  a  notable  number 
of  persons  will  be  found  to  have  escaped,  but  it  is  not  known  whether 
this  is  because  of  an  acquired  immunity  or  because  of  some  natural 
resistance  to  the  disease.  Very  likely  the  latter  because  man  possesses 
natural  resistance  to  some  of  the  very  common  trypanosomes  of  animals. 

While  unfortunately  in  most  cases  of  trypanosomiasis  the  patient  is 
only  temporarily  relieved  by  arsenical  medication,  life  can  be  prolonged 
and  this  is  often  all  that  can  be  hoped  for.  This  difficulty  in  curing  the 
disease  seems  to  be  due  to  a  resistance  acquired  by  the  parasite  to  the 
effects  of  the  particular  drug  used  known  as  “drug  fastness.”  It  is  also 
attributed  to  the  seclusion  of  parasites  in  the  recesses  of  the  nervous  sys¬ 
tem  beyond  the  reach  of  drugs  administered  by  the  blood-stream. 

The  best  results  are  obtained  in  acute  cases  seen  early.  Cases  of  long 
standing  with  nervous  symptoms  are  invariably  fatal.  Atoxyl  is  a  drug 
introduced  by  Thomas  in  1905  and  is  still  in  use.  The  drug  is  given 
in  10  per  cent  aqueous  solutions  intramuscularly  and  subcutaneously.  The 
drug  may  be  given  over  long  periods  of  time  if  there  occur  no  restriction 
of  vision  or  blindness.  The  former  symptom,  therefore,  should  be  care¬ 
fully  looked  for  during  treatment,  and  the  drug  suspended  or  considerably 
reduced  in  amount.  An  antimony  compound  may  be  substituted  for  atoxyl 
in  this  event.  Castellani  recommends  giving  from  2  to  3  gr.  of  atoxyl 
intramuscularly  every  third  day  for  at  least  two  years,  or  0.3  gm.  every 
fourth  day  with  0.1  gm.  for  a  child  of  ten  years,  for  the  same  period. 
Somewhat  larger  doses  than  these  have  been  given  at  correspondingly 
longer  intervals ;  thus  Borden  and  Rhodain  gave  0.5  gm.  intramuscularly 
every  fifth  day.  Atoxyl  has  been  combined  with  antimony,  for  the  re¬ 
searches  of  Plimmer  and  Thomas  have  shown  that  antimony  possesses 
powerful  trypanocidal  effects.  A  course  of  antimony  injections  may  be 
followed  by  one  of  atoxyl.  Bassett-Smith  had  a  case  under  observation 
that  had  been  treated  unsuccessfully  with  atoxyl,  for  parasites  would  not 
entirely  disappear;  under  tartar  emetic  injections  given  each  spring  for 
three  years  the  patient  is  now  regarded  as  cured.  The  total  dose  of  tartar 
emetic  was  %  to  2  gr.  of  the  drug,  ten  injections  being  given. 

Simpson  treated  early  cases  as  follows : 

Six  intravenous  injections  at  three-day  intervals,  each  injection  being 
6  eg.  of  antimony.  After  an  interval  of  one  month  twelve  intramuscular 
injections  each  of  30  eg.  of  atoxyl  at  three-day  intervals.  This  entire  course 
was  repeated  after  an  interval  of  one  month,  so  that  during  the  year 
the  patient  received  altogether  10.8  gm.  of  atoxyl  and  1.08  gm.  of  anti¬ 
mony. 

Plimmer  recommends  the  salt  of  sodium  and  antimony  tartrate  and 
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that  it  he  given  by  rectum,  2  gr.  dissolved  in  2  pints  of  water.  Tartar 
emetic  may  be  given  intravenously  in  solutions  from  1 :  100  to  1 :  1,000. 

Extreme  care  should  be  exercised  in  giving  intravenous  injections  of 
tartar  emetic.  None  of  the  solution  should  be  allowed  to  escape  into  the 
surrounding  tissues  because  of  the  severe  inflammatory  reaction  which 
ensues.  The  depression,  dyspnea  and  collapse  which  may  follow  the  in¬ 
jection  of  antimony  salts  may  be  counteracted  by  the  use  of  caffein  and 
camphor  oil  in  subcutaneous  injections.  A  number  of  arsenical  prepara¬ 
tions  have  been  introduced  into  use  as  substitutes  for  atoxyl  because  of  the 
toxic  effects  of  the  latter  drug  on  the  host ;  among  these  drugs  are  soamin, 
arsenophenylglycin,  arsphenamin,  neo-arsphenamin,  ludyl  and  salyl,  hut 
while  their  toxicity  has  been  reduced  their  efficacy  as  trypanocides  is 
similarly  diminished. 

Tryparsamid  is  a  substance  possessing  a  high  degree  of  therapeutic 
activity  in  experimental  trypanosomiasis;  it  has  been  investigated  in  the 
field  by  Pearce.  Permanent  cure  has  been  effected  in  animals,  with  five 
strains  of  pathogenic  trypanosomes.  Its  chief  advantage  would  seem  to 
be  that  it  may  be  administered  by  any  method  and  in  large  doses.  Pearce 
found  that  the  drug  had  marked  activity  in  destroying  T.  gambiense  in 
cases  of  human  trypanosomiasis  in  the  Belgian  Congo.  Single  doses  in¬ 
travenously  administered  of  from  0.5  to  5.0  gm.  produced  peripheral 
sterilization  of  lymph  glands  and  blood  lasting  from  fifty-eight  to  one 
hundred  and  eleven  days  in  an  average  of  from  six  to  twelve  hours.  The 
effect  of  the  drug  was  generally  beneficial  in  both  early  and  advanced 
cases.  Subjective  symptoms  were  found  to  disappear,  pulse  and  tempera¬ 
ture  became  normal,  the  blood  characters  returned  to  their  usual  appear¬ 
ances  seen  in  health,  and  there  was  a  well-marked  gain  in  weight.  Visual 
disturbances  were  seen  in  the  treatment  of  certain  advanced  cases,  but 
these  were  usually  transitory  and  not  persistent  on  a  return  to  the  use  of 
the  drug.  Doses  of  from  4.7  to  112  mg.  per  kg.  of  body  weight  were  ad¬ 
ministered  and  at  intervals  of  one  to  two  weeks. 

Marshall  has  introduced  a  new  method  of  treatment,  the  intrathecal. 
Believing  that  some  of  the  trypanosomes  are  protected  from  the  action  of 
drugs  by  their  secluded  position  in  the  central  nervous  system,  and  that 
pathological  states  in  the  membrane  prevent  drugs  circulating  in  the  blood¬ 
stream  from  reaching  the  infective  agents  in  the  spinal  fluid ;  furthermore 
that,  while  parasites  in  the  blood-stream  may  be  killed  off,  the  infection 
persists  in  the  central  nervous  system  and  reinfects  the  blood-stream  again. 
Marshall  injected  neokharsivan  intravenously.  Three  hours  later  blood 
was  withdrawn  into  a  sterile  container  and  stood  for  twenty  hours  in  a 
bowl  of  cold  water,  serum  was  removed  and  twenty  minims  of  it  injected 
into  the  spinal  canal,  after  a  corresponding  amount  of  spinal  fluid  had  been 
removed.  Marshall  believes  that  as  far  as  he  has  gone  the  results  of  such 
serum  treatment  in  over  fifty  cases  appear  to  be  better  than  any  of  the 
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results  hitherto  obtained  by  repeated  intravenous  injections  of  arsphena- 
min,  atoxyl  or  other  preparations. 

Conran  has  shown  that  trypanosomes  may  disappear  in  untreated  cases 
for  long  periods ;  cures,  therefore,  should  be  accepted  with  reserve. 

“Bayer  205”  is  a  new  trypanocide  of  exceptional  power  in  so  far  as 
experimental  infections  in  animals  are  concerned.  Recently  satisfactory 
results  have  been  reported  following  its  use  in  man.  Yorke  has  reported 
a  case  of  a  patient  who  was  extremely  ill,  and  had  been  getting  steadily 
worse  after  unsuccessful  treatment  with  various  preparations  of  arsenic 
and  antimony.  After  treatment  with  Bayer  205,  his  bodily  weight  in¬ 
creased  18  pounds  and  his  general  condition  “improved  enormously.”  His 
blood  remained  free  from  trypanosomes  and  non-infective  to  rats  for  four 
months  at  the  time  of  writing. 

In  spite  of  the  efforts  which  have  been  directed  towards  the  problem  of 
specific  therapy  in  trypanosomiasis  it  is  apparent  that  only  a  small  modi¬ 
cum  of  the  cases  can  be  actually  cured.  The  supreme  difficulty  seems  to 
inhere  in  the  lack  of  some  drug  of  peculiar  constitution  which  will  destroy 
the  trypanosome  without  unduly  injuring  the  host. 

The  phenomenon  of  drug-fastness  would  preclude  the  idea  of  relying 
exclusively  on  one  medicament.  Undoubtedly  alternating  courses  of  ar- 
senicals,  antimony  or  other  compounds  in  graduated  doses  will  enable  the 
therapeutist  to  avoid  the  possible  weaknesses  inherent  in  chemoresistance 
and  the  effect  of  large  toxic  doses  on  the  host.  An  advantage  of  combined 
treatment  lies  in  the  summation  of  effects  on  the  trypanosome  yet  with  a 
scattering  of  toxic  effects  on  different  viscera  in  the  host. 

A  variety  of  dyes  such  as  benzidin  dyes — trypan-red  and  trypan-blue 
and  others,  afridol,  parafuchsin  and  methylene-blue — have  been  employed, 
but  are  not  effective  in  human  trypanosomiasis.  Mercury  apparently  does 
not  add  to  the  efficiency  of  arsenical  preparations. 

General  Treatment. — The  general  treatment  of  the  disease  is  most 
briefly  summed  up  in  the  words  of  Manson,  who  remarks  that  “every 
effort  should  be  made  to  keep  the  patient  in  good  general  health  and  there¬ 
by  increase  his  resistance.  Rest,  warmth,  and  residence  in  a  cool  and 
healthy  climate,  the  systematic  use  of  quinin  for  any  concurrent  malarial 
infection,  and  the  avoidance  of  fatigue  and  everything  that  might  depress 
should  be  insisted  on.”  Of  course,  such  measures  are  impossible  when 
dealing  with  savages,  whose  miserable  surroundings  can  rarely  be  imme¬ 
diately  ameliorated. 

Preventive  Measures. — It  is  of  primary  importance  that  an  Inter¬ 
national  Administrative  Board  of  Control  be  established  with  plenary 
powers  for  restricting  the  movements  of  all  classes  of  people  within  an 
endemic  region.  A  rational  and  efficient  prophylaxis  requires  the  mainte¬ 
nance  of  a  service  for  inspection  and  treatment  of  all  the  people,  a  careful 
searching  out  of  infected  persons  and  revisitation  of  the  people  for  the 
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purpose  of  detecting  infected  persons  and  for  treating  them.  Nothing 
short  of  a  permanent  prophylactic  service  will  suffice  to  achieve  this  end. 

The  prophylaxis  of  human  trypanosomiasis  may  be  said  to  depend 
upon  the  proper  handling  of  three  factors :  trypanosome,  tsetse  fly,  and 
man,  both  infected  and  healthy.  The  methods  adopted  must,  therefore, 
aim  to  attack  the  fly,  to  protect  healthy  people,  and  to  prevent  infected 
persons  from  becoming  a  menace  to  their  fellows.  Among  the  measures 
employed,  clearing  of  fly  belts,  segregation  and  treatment  of  the  sick, 
removal  of  people  residing  in  fly  areas,  and  instruction  of  natives  are  the 
most  important. 

The  following  recommendations,  made  by  me  in  1905  looking  toward 
the  prevention  of  the  spread  of  trypanosomiasis  in  a  district  in  West 
Africa,  are  illustrative  of  what  may  be  aimed  at  in  drafting  preventive 
regulations : 

1.  Native  camps  should  be  removed  to  points  some  distance  from  rivers 
and  kept  there  by  police.  Of  course,  this,  as  a  rule,  meets  with  some  na¬ 
tive  opposition ;  but  half  a  dozen  native  soldiers  stationed  at  such  camping 
places  would,  as  a  rule,  be  sufficient  to  enforce  such  a  regulation.  The 
natives  can  be  induced  to  carry  water  for  cooking  and  drinking  purposes 
some  distance,  as  is  proved  by  the  location  of  many  established  camping 
places  where  the  water  supply  is  sometimes  situated  nearly  a  mile  from 
the  camps. 

2.  Squads  of  soldiers,  laborers,  and  other  controllable  bodies  of  men 
should  be  passed  through  the  fly  belts  at  night. 

3.  Native  quarters  in  cities,  towns,  villages,  especially  visited  by  native 
caravans  from  the  interior  or  coast,  should  be  moved  as  fast  as  possible 
from  points  on  rivers  to  the  hills  farther  away. 

4.  The  government  should  not  permit  sleeping  sickness  cases  and  sus¬ 
pected  cases  of  trypanosome  fever  brought  from  surrounding  endemic  dis¬ 
tricts  or  from  other  parts  of  Africa  to  be  landed  at  the  port  or  ports  of  the 
district  to  be  guarded. 

5.  Care  should  be  taken  not  to  allow  recognizable  cases  which  already 
exist  in  the  district  to  be  transported  either  from  the  coast  to  the  interior 
or,  vice  versa,  through  the  fly  belts. 

Such  regulations,  or  similar  ones,  when  properly  carried  out  are  of 
considerable  influence  in  controlling  the  spread  of  the  disease. 

Among  more  general  measures,  clearing  of  fly  areas  from  all  brush  and 
tall  grasses  or  weeds  has  been  found  invaluable.  Eor  a  distance  of  fifty 
yards  or  more  from  infected  streams  all  vegetation,  excepting  short  grass, 
should  be  cleared,  and  this  clearing  should  extend  up  and  down  stream  at 
least  a  hundred  yards  beyond  the  limits  of  the  fly  belt.  In  some  districts, 
where  the  flies  are  very  abundant,  much  greater  areas  than  this  should  be 
cleared,  and  Wolfel  found  that  in  some  districts  cleared  areas  of  even  200 
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or  300  meters  were  not  enough  to  keep  them  entirely  off  the  road.  The 
cultivation  of  lemon  grass  (citronella  citratus)  on  the  site  of  old  fly  belts 
has  been  recommended,  as  has  also  the  planting  of  Eucalyptus  trees,  these 
both  being  obnoxious  to  tsetses. 

Another  important  measure  is  the  abandoning  of  all  fly  areas.  It  is 
recommended  that  European  houses  be  moved  at  least  half  a  mile  from 
the  water,  and,  if  possible,  to  higher  ground.  Natives  should  not  be  moved 
to  points  near  their  old  haunts.  They  should  be  taken  far  enough  away 
so  that  they  cannot  easily  return.  Cases  of  trypanosomiasis  especially 
should  be  promptly  removed  from  inhabited  fly  belts.  One  infected 
person  may  infect  and  destroy  a  whole  village  or  neighborhood.  Clandes¬ 
tine  labor  recruiting  in  Africa  complicates  the  problem  of  keeping  infected 
natives  out  of  healthy  areas.  The  scheme  of  deportation  and  segregation 
into  camps  where  the  natives  are  treated  and  prevented  from  returning  to 
infected  fly  belts,  as  tried,  for  instance,  in  Uganda,  has  not  proved  success¬ 
ful  enough  to  give  great  hope  of  thus  stamping  out  sleeping  sickness. 

The  ignorance  and  superstition  of  the  native  black  throughout  tropical 
Africa  are  formidable  obstacles  to  any  comprehensive  plan  of  prophylaxis, 
as  he  dreads  the  possibility  of  being  sent  to  a  camp,  and,  in  the  words  of 
Barclay,  “will  go  to  any  length  to  avoid  either  himself  or  his  relatives 
being  segregated.” 

In  addition  to  avoidance  of  natives,  the  avoidance  of  close  proximity 
to  animals  should  be  recommended  in  trypanosomiasis  districts.  Parasites 
of  the  Trypanosoma  gambiense  type  have  been  found  in  monkeys,  and 
other  animals  may  likewise  be  “sleeping  sickness  reservoirs.” 

Trypanosomes  of  various  types  have  been  found  in  horses  and  cattle, 
buffaloes,  sixteen  species  of  antelopes,  hyenas,  pigs,  etc.  Antelopes  are 
easily  infected  with  T.  gambiense  and  should  at  least  be  considered  as  “po¬ 
tential  reservoirs”  (Bruce). 

Coming  now  to  the  discussion  of  essentially  personal  precautions,  it 
may  be  said  that  in  traveling  one  should  avoid  camping  in  infested  areas. 
Camps  should  be  set  at  least  half  a  mile  from  the  edge  of  a  fly  belt.  In 
case  it  is  necessary  to  cross  streams  inhabited  by  “fly,”  this  should  be 
done  at  night,  or  at  least  early  in  the  morning  or  late  in  the  evening. 
When  unavoidably  detained  in  a  fly  belt  one  should  take  every  care  to  avoid 
being  bitten.  The  danger  is  especially  great  when  fishing. 

It  may  be  pointed  out  here  that  it  is  very  important  to  be  able  to  recog¬ 
nize  tsetse  flies  and  to  be  able  to  distinguish  them  from  other  flies.  In  the 
absence  of  such  knowledge  the  novice  may  unwittingly  establish  his  camp 
in  a  deadly  area.  According  to  Austen,  our  best  authority,  with  whom  all 
African  travelers  will  agree,  “it  is  probable  that  only  those  who  have 
suffered  from  the  attacks  of  tsetse  can  recognize  them  on  the  wing,  but  in 
the  resting  position  their  identification  is  easy.  In  this  attitude  they  can 
be  distinguished  from  all  other  blood-sucking  diptera,  especially  from  those 
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belonging  to  the  genera  Stomoxys  and  Hsematopotus,  which  are  most  likely 
to  be  mistaken  for  them,  by  the  fact  that  the  brownish  wings  lie  closed 
flat  over  one  another  down  the  back,  like  the  blades  of  a  pair  of  scissors, 
while  the  proboscis  (that  is,  the  proboscis  ensheathed  in  the  palpi)  projects 
horizontally  in  front  of  the  head.” 

The  above  is  trne  of  all  tsetse  flies,  of  which  there  are  some  ten  species. 
Glossina  palpalis,  the  carrier  of  sleeping  sickness,  is  of  a  deeper  brown 
than  the  others,  so  that  apersons  familiar  with  tsetse  flies  recognize  pal¬ 
palis  at  once  by  its  darker  coloration.” 

A  number  of  tsetsefuges  have  been  devised  by  different  authors.  Man- 
son  suggests  naphthalin  and  camphor.  Eucalyptus  oil  and  citronella  oil 
will  either  of  them  keep  off  tsetse  flies  for 
about  an  hour,  and  are  of  value  when  unavoid¬ 
ably  detained  in  a  fly  belt. 

It  is  said  that  the  upper  decks  of  vessels 
are  much  freer  from  “fly”  than  the  lower, 
decks. 

Women,  especially,  should  wear  leggins  or 
puttees  when  in  fly  areas.  The  tsetse  fly  loves 
to  get  into  dark  and  protected  places,  for  ex¬ 
ample,  under  a  petticoat,  and  different  cases 
of  sleeping  sickness  in  white  women  give  a 
history  of  being  bitten  on  the  ankles. 

In  addition  to  the  more  general  measures 
against  the  fly  which  have  already  been  dis¬ 
cussed,  there  has  been  devised  by  Maldonado 
a  device  for  trapping  adult  tsetses.  This  is 
done  by  placing  on  the  backs  of  plantation  laborers  a  black  cloth  on  which 
is  plastered  bird  lime  made  from  the  latex  of  Ficus,  Loranthus,  and  other 
plants.  The  flies  are  attracted  by  dark  colors,  and,  descending  to  bite,  are 
caught  in  large  enough  numbers  to  diminish  sensibly  their  attacks. 

It  must  not  be  forgotten,  while  on  this  subject,  that  there  are  natural 
enemies  of  the  tsetse,  among  which  may  be  mentioned  drought,  birds 
(drongos,  bee-eaters,  fly-catchers,  swallows,  stonechats,  etc.),  lizards, 
shrews,  and  various  insects,  for  example,  wolf  flies  (Asilidse).  Possibly 
some  natural  enemy  might  be  imported  or  cultivated  that  would  eradicate 
the  flies. 

Drug  Prophylaxis. — Drug  prophylaxis  has  been  studied  with  some 
attention.  The  treating  of  cases  having  the  parasites  in  their  blood  is, 
of  course,  the  most  important  measure.  Orpiment  has  been  recommended 
as  a  prophylactic  for  persons  exposed,  and  arsenophenylglvcin  has  been 
shown  to  be  a  good  prophylactic  in  horses  and  cattle  (Schilling).  The 
problem  of  securing  exposed  persons  against  the  disease  by  means  of  drug 
administration  is  a  difficult  one,  and  its  solution  problematical. 


Fig.  1. — Glossina  Palpalis. 
(After  Austen.) 
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Clapier  gave  atoxyl  to  large  numbers  of  natives  in  the  French  Congo 
who  were  living  in  infected  districts.  There  was  a  reduction  in  mortality 
and  apparent  prolongation  of  the  lives  of  many  survivors  of  the  epidemic 
which  was  a  severe  one. 

The  matter  of  education  is  an  important  one  in  the  prevention  of 
human  trypanosomiasis.  The  prophylaxis  of  sleeping  sickness  should  be 
carefully  and  simply  explained  to  chiefs  and  other  intelligent  natives. 

»  Missionaries  and  others  who  know  the  native  dialects  can  be  of  great 
service  to  the  indigenes  in  this  respect ;  for,  in  order  to  carry  out  the  best 
regulations  against  the  disease,  the  cooperation  of  the  native  peoples  must 
be  elicited.  One  of  the  greatest  difficulties  at  present  is  their  apathy  and 
indolence.  As  Hodges  says: 

“They  seem  to  expect  to  be  paid  by  the  government  for  any  labor 
which  they  are  recommended  to  undertake  to  save  themselves  from 
extermination.” 

In  conclusion  I  may  sum  up  the  things  to  be  done  in  the  following 
rules,  compiled  from  the  Sleeping  Sickness  Bulletins:  (1)  clear  fly- 
infested  areas;  (2)  fill  up  or  drain  pools,  etc. ;  (3)  cultivate  plants  noxious 
to  fly  (Citronella,  Eucalyptus)  ;  (4)  destroy  the  animals  on  which  fly 
feeds  (while  opinion  is  divided  as  to  the  influence  of  infected  wild  game 
on  the  incidence  of  human  trypanosomiasis,  it  would  seem  to  be  a  prudent 
measure  to  remove  whatever  restrictions  exist  as  to  the  killing  of  game 
near  human  habitations  in  fly  areas)  ;  (5)  encourage  natural  enemies  of 
fly;  (6)  collect  or  destroy  pupse  or  adult  flies;  (7)  remove  villages  or  mar¬ 
kets  to  fly-free  areas;  (8)  discourage  or  forbid  occupations  carried  on  in 
fly  belts  (fishing,  etc.);  (9)  avoid  fly  belts  in  heat  of  day;  (10)  select 
roads  which  do  not  traverse  fly  belts;  (11)  protect  the  person  by  suitable 
clothing,  nets,  screening,  etc. ;  (12)  use  tsetsefuges  when  unavoidably  in  fly 
belts;  (13)  instruct  natives  in  avoiding  fly;  (14)  segregate  the  sick  away 
from  fly  and  from  healthy  persons ;  (15)  prohibit  moving  of  persons  from 
infected  to  uninfected  fly  districts;  (16)  prohibit  moving  of  infected  per¬ 
sons  from  one  infected  district  to  another;  (17)  treat  all  infected  persons. 


HUMAN  TRYPANOSOMIASIS  OF  SOUTH  AMERICA 

(Chagas’  Disease) 

Samuel  T.  Darling 

This  is  a  chronic  disease  caused  by  a  blood  flagellate  known  as  Schizo- 
trypanum  cruzi  which  parasitizes,  and  is  disseminated  by  several  species 
of  predacious  biting  bugs  of  the  genus  Triatoma. 
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The  bug  lives  in  the  cracks  and  crevices  of  the  walls  of  the  houses  of 
the  people,  particularly  in  those  mud-walled  hovels  of  the  poorer  classes  in 
the  endemic  regions  of  Brazil  and  Venezuela. 

According  to  Chagas  who  discovered  the  disease,  transmission  is  ef¬ 
fected  through  the  bite  of  infected  Triatoma;  T.  megistus  and  T.  sordida 
have  been  found  capable  of  disseminating  the  disease.  Chagas  alone  has 
found  Triatoma  with  infected  salivary  glands.  Brumpt  and  Mayer  could 
not  infect  animals  with  T.  megistus  by  biting,  although  feces  of  the  said 
bugs  proved  infectious  on  inoculation.  Other  bugs  or  acarids  are  capable 
of  supporting  the  parasite,  such  as  Ornithodorus  moubata,  Rhipicephalus 
sanguineus  and  Cimex  lectularius. 

Children  are  bitten  and  begin  to  develop  the  disease  even  in  the  first 
year  of  life.  There  is  at  first  a  febrile  reaction  rather  severe  in  character, 
followed  by  enlargement  of  the  lymph-nodes  and  spleen.  The  thyroid 
gland  is  said  to  undergo  enlargement  but  it  must  be  remembered  that 
the  disease  occurs  in  a  region  where  endemic  goiter  coexists.  A  condition 
of  myxedema  is  described  by  Chagas  as  following  the  stage  of  fever. 
Keratitis,  conjunctivitis  and  panophthalmia  are  said  to  characterize  the 
disease.  Myxedematous,  cardiac,  nervous,  and  suprarenal  types  are 
described  according  to  the  preponderance  of  clinical  symptoms. 

The  parasite  differs  from  trypanosomes  in  that  multiplication  takes 
place  in  the  cells  of  the  tissues  and  not  by  the  usual  longitudinal  division 
in  the  blood-stream.  Parasites  are  found  to  invade  a  wide  variety  of 
tissues — muscle,  nerve,  thyroid,  suprarenal,  ovary  and  testis. 

While  there  is  no  question  of  the  existence  of  human  trypanosomiasis 
in  the  areas  mentioned  above,  there  seems  to  have  been  some  confusion 
of  the  disease  with  endemic  goiter,  chronic  malaria  and  possibly  severe 
hookworm  infection. 

The  diagnosis  is  made  by  means  of  blood  films  but  oftener  by  animal 
inoculation  because  of  the  sparsity  of  the  forms  in  the  peripheral  blood. 
Brumpt  has  introduced  the  method  of  xenodiagnosis  or  infection  of 
clean  Triatoma  by  feeding  on  patients  suspected  of  having  the  disease. 

Treatment. — If  the  child  survives  the  acute  stage  a  chronic  malady 
lasting  several  years  ensues.  Drugs  seem  to  be  of  no  value  in  limiting 
the  disease  in  animals,  and  treatment  in  human  cases  seems  to  be  equally 
unavailing.  This  may  be  on  account  of  some  specific  resistance  of  the 
parasite  to  such  drugs  as  have  been  used,  and  to  the  inaccessibility  of  the 
reproduction  forms  to  the  medicament  in  the  tissues  of  the  host. 

Prophylaxis. — The  disease  is  most  commonly  found  in  the  mud  hovels 
of  the  very  poor  classes  of  the  people  in  Brazil.  The  problem  is  funda- 
mentallv  an  educational  economic  one  of  housing  at  the  moment,  for, 
until  the  people  are  in  a  position  to  provide  themselves  with  properly 
constructed  houses  which  can  be  made  vermin-free  and  can  be  maintained 
in  this  condition,  little  can  be  done.  Where  the  disease  exists  in  houses 
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of  better  construction  and  possessing  fewer  places  for  the  Triatoma  or 
“Barbeiro”  to  live  in,  the  people  should  be  taught  how  to  rid  their  homes 
of  the  bugs.  This  is  being  done  in  the  schools  and  generally  in  the 
endemic  regions  to-day  in  Brazil.  Houses  with  smooth  entire  walls  free 
from  large  cracks  and  hiding  places  can  be  maintained  free  from  “Bar- 
beiro.” 

Escomel,  in  1919,  found  in  the  blood  of  a  person  who  had  lived  in 
the  eastern  forests  of  Peru  a  trypanosome  w7hich  at  first  was  regarded 
as  Schiz.  cruzi,  but  which  Yorke  believes  is  a  distinct  species  and  to 
which  he  has  given  the  name  T.  escomeli. 

Escomel  describes  the  patient  as  having  suffered  for  a  long  time  from 
fever ;  the  examination,  however,  was  conducted  at  a  time  when  the 
patient  was  free  from  fever  but  presented  anemia  and  debility.  There 
was  general  subcutaneous  edema  which  appears  to  have  been  myxede¬ 
matous  in  character  in  that  it  did  not  pit  on  pressure.  The  patient 
had  experienced  feelings  of  extreme  prostration  and  had  had  attacks  of 
somnolence. 


THE  LEISHMANIASES 

Samuel  T.  Darling 
Visceral  Leishmaniasis 

Visceral  leishmaniasis  is  a  chronic  disease  caused  by  a  protozoan  known 
as  Leishmania  donovani,  but  which  seems  to  be  identical  with  Herpetom- 
onas,  a  group  of  flagellates  which  parasitize  insects. 

Until  recently  two  types  of  the  disease  were  described :  One  is  known 
as  kala-azar  or  dum  dum  fever  encountered  in  India,  in  Madras  and 
the  deltas  of  the  Ganges  and  Brahmaputra ;  in  Assam  in  the  Garo  Hills ; 
in  Central  China  and  along  the  Yang-tse-Kiang  Kiver.  There  are  endemic 
areas  in  Turkestan,  Asia  Minor,  northern  Africa  (except  Egypt)  and  in 
the  Sudan.  The  other  form  is  known  as  infantile  kala-azar,  caused  by 
Leishmania  infantum,  and  is  found  in  the  Mediterranean  littoral,  attack¬ 
ing  infants  under  one  year.  At  present  it  is  believed  that  the  virus  of  the 
two  forms  of  the  disease  is  identical  although  there  is  a  preponderance 
of  cases  during  infancy  and  early  childhood  in  the  subtropical  Mediter¬ 
ranean  and  a  larger  attack  rate  among  adults  in  the  other  tropical  regions 
mentioned. 

The  biological  cause  is  morphologically  identical  with  the  non-flagel- 
lated  phase  of  certain  flagellates  found  in  the  intestinal  tracts  of  mos¬ 
quitoes,  flies,  fleas,  biting  bugs  and  also  in  the  latex  of  certain  plants 
belonging  to  the  Euphorbiacese. 
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It!  *lle  vertebrate  host  the  microorganism  is  small  and  spindle-shaped, 
2  to  4.5  p  long  by  1  to  2.5  p  wide,  containing  a  nucleus  and  a  smaller 
rod-shaped  mass,  the  kinetonucleus  or  blepharoplast.  The  parasite  multi¬ 
plies  by  fission  after  invading  endothelial  cells  of  the  blood  and  lymph 
vessels.  In  cultures  the  organism  becomes  flagellated,  but  in  the  tissues 
this  never  occurs.  The  widespread  invasion  of  the  endothelium  of  the 
spleen,  liver,  lymph-nodes  and  bone  marrow  causes  hepatic  and  other 
necroses,  liver  cirrhosis,  splenomegalia,6  and  lymphoid  hyperplasia. 
Severe  anemia  and  ascites  are  later  and  terminal  manifestations. 

There  is  a  progressive  anemia  and  the  hemoglobin  may  become  re¬ 
duced  to  from  50  to  80  per  cent  of  its  normal  amount.  This  is  more 
profound  in  the  infantile  cases.  As  the  tissues  become  invaded,  an 
irregularly  intermittent  fever  of  septic  type  is  induced.  A  cachectic 
state  supervenes  in  which  stomatitis,  persistent  diarrhea,  emaciation  and 
great  physical  weakness  are  the  prominent  features.  Various  complica¬ 
tions  occur,  such  as  hemorrhage ;  petechial  hemorrhages  of  the  skin  par¬ 
ticularly  are  common  in  children.  Ulceration  of  the  intestines  is  due 
to  localization  of  the  parasite  in  the  wall  of  the  intestines. 

Prophylaxis. — While  it  is  true  that  the  parasite  appears  in  the  peri¬ 
pheral  blood,  it  never  occurs  in  notable  numbers ;  biting  insects,  therefore, 
if  infected  at  all,  would  be  infected  with  great  difficulty.  It  is  assumed 
that  the  disease  is  insect  borne  largely  because  of  its  epidemiology  in 
Assam,  and  because  the  parasite  resembles  certain  flagellates  of  insects. 
It  is  not  impossible,  however,  that  the  parasite  may  come  in  the  first 
instance  from  insects  biting  or  otherwise,  or  from  vegetable  plants,  or 
indirectly  through  the  drinking  or  bathing  water,  and,  after  invading  the 
tissues,  may  remain  locked  up  within  them,  having  no  avenues  or  means 
of  escape.  The  acquisition  of  the  infection  may  therefore  be  prevented 
by  any  means  directed  against  the  visitation  of  insects  likely  to  carry 
flagellates,  such  as  mosquitoes,  biting  bugs,  ticks,  bedbugs,  fleas,  etc. 
While  it  may  be  impossible  for  such  insects  to  regain  the  parasite  from 
the  blood  or  tissues  of  infected  persons  and  infect  others  nevertheless  it 
will  be  prudent  to  protect  infected  patients  from  the  bites  of  these  insects. 
Cutaneous  wounds  should  be  protected  by  suitable  dressings  containing 
some  drug  distasteful  to  flies,  such  as  cresol,  to  keep  them  from  voiding 
their  droppings  on  the  open,  broken  skin.  Drinking  water  should  be 
boiled.  In  other  words,  the  virus  of  leishmaniasis  may  not  be  an  obligate 
human  virus  and  it  is  quite  possible  that  it  is  an  example  of  a  peculiar 
protozoan  parasite  or  parasites  which  live  customarily  in  the  intestinal 

6  The  disease  must  be  differentiated  from  other  forms  of  splenomegalia  by  splenic 
puncture:  Banti’s  disease,  splenomegalia  endemic  in  malarial  and  bilharzial  regions, 
histoplasmosis  and  toxoplasmosis.  In  the  first  three  mentioned  the  splenic  puncture 
smears  are  free  from  parasites;  in  histoplasmosis  and  toxoplasmosis  the  organism  is 
blastomycotic  and  probably  not  affected  by  ahtimony  medication. 
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tract  of  invertebrates  or  in  the  juices  of  plants  or  in  some  other  medium, 
but  which  may  easily  adapt  itself  to  the  tissues  of  man  giving  an  example 
of  a  biological  blind  alley.  In  this  circumstance,  while  passively  entering 
the  tissues  and  destroying  them  it  has  no  effective  means  for  leaving  the 
tissues  and  regaining  its  insect  or  vegetable  environment.  The  patient 
in  this  case  is  not  a  source  of  danger  to  the  community  in  that  the  infection 
cannot  be  transmitted  from  him  to  others,  nor  can  the  parasite  leave  his 
body  by  any  natural  means.  The  patient  should,  in  the  state  of  our 
ignorance  regarding  the  means  of  spread  of  this  disease,  be  removed  from 
his  home  and  isolated  from  presumptive  source  of  infection.  As  there 
is  some  evidence  of  place  infection  native  houses  should  be  destroyed 
including  their  contained  vermin.  Dogs  are  liable  to  a  similar  disease  and 
should  be  kept  out  of  range  of  infected  persons.  In  Assam,  where  the 
disease  was  rife  in  certain  villages,  the  population  was  removed  to  contact 
camps  in  small  units  and  kept  under  observation.  Infected  persons  were 
treated,  and  presumably  infected  dwellings  were  destroyed. 

Treatment. — The  protozoal  nature  of  the  virus  led  to  the  use,  by 
Vianna,  of  antimony  in  treating  dermal  leishmaniasis,  and  its  use  has 
been  extended  to  the  visceral  type  of  leishmaniasis  in  the  infantile  as  well 
as  the  Indian  forms.  Various  forms  of  antimony  are  given  and  the 
results  are  generally  satisfactory.  The  drug  destroys  the  parasites  and 
this  brings  about  a  reduction  in  size  of  the  distended  organs.  As  the 
parasites  disappear,  the  fever  declines,  health  is  improved  and  the  patient 
is  ultimately  cured  in  many  cases. 

Tartar  emetic  has  been  used  in  kala-azar  by  Di  Cristina  and  Caronia. 
Rogers  and  Hume  and  also  Knowles  have  used  it  extensively  in  India, 
although  Rogers  has  abandoned  the  potassium  salt  for  the  less  toxic  cor¬ 
responding  sodium  salt  of  antimony. 

Knowles  recommends  the  “heavy”  powdered  salt  made  up  in  a  1 
per  cent  solution  in  normal  saline  and  autoclaved  at  110°  C.  for  ten 
minutes  only.  Opalescent  turbid  solutions  or  those  with  a  sediment 
should  not  be  used.  He  begins  in  an  adult  with  an  intravenous  injection 
of  from  3  to  4  c.c.  given  on  alternate  days.  This  dosage  is  gradually 
increased  until  from  10  to  12  c.c.  are  given.  In  a  course  of  treatment  a 
total  of  200  eg.  are  administered  during  a  period  of  from  two  and  one-half 
to  three  months. 

In  Jemma’s  Clinic  in  Naples,  where  children  are  the  patients,  a  1 
per  cent  solution  is  injected  intravenously,  the  median  basilic,  external 
jugular,  or  temporal  veins  being  used.  A  child  of  three  years  receives  as 
the  first  dose  2  c.c.,  increased  to  3,  4,  and  5  c.c.  Other  children  receive 
from  2  to  3  c.c.,  increased  to  6  and  7  c.c.,  giving  from  30  to  50  eg.  in 
from  forty  to  fifty  days.  The  drug  should  be  given  daily  for  a  week, 
then  every  other  day  for  a  period,  and  finally  once  a  week. 

While  there  are  no  evidences*  of  acquired  immunity  to  the  drug, 
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Knowles  believes  that  it  may  be  taken  np  and  retained  by  the  liver. 
Toward  the  end  of  the  course  of  treatment  it  is  advisable,  therefore,  to 
increase  the  interval  between  doses.  The  solution  should  be  warmed 
and  very  slowly  injected  from  an  all  glass  syringe.  The  1  per  cent 
solution  is  less  liable  to  cause  local  irritation,  thrombosis  or  phlebitis. 
Some  persons  suffer  from  cough,  fever,  vomiting  and  diarrhea  and  depres¬ 
sion  after  taking  tartar  emetic.  It  is  inadvisable  to  give  an  injection 
within  two  hours  of  a  meal.  Complications  are  usually  due  to  peculiar 
involvement  of  tissue  or  viscera;  it  is  advisable,  therefore,  to  get  the 
patient  under  treatment  as  soon  as  possible.  Even  when  nephritis  and 
dysentery  are  present,  unless  the  patient  is  extremely  ill,  the  drug  should 
be  cautiously  administered. 

Muir  has  reported  a  series  in  which,  out  of  143  cases  treated,  all 
were  cured  except  46  and  of  these  13  died  and  33  discontinued  treatment. 
He  advises  injections  on  alternate  days  until  the  fever  has  been  absent 
for  a  month.  Weekly  injections  were  then  maintained  for  from  two  to 
four  months  to  avoid  relapse.  It  has  been  found  that  a  variable  number 
of  cases  will  recover  spontaneously.  Any  complication  that  increases 
the  polynuclear  count  is  of  favorable  prognostic  significance. 

Vaccine  treatment  with  cultures  of  the  parasite  have  not  proved  of 
any  value. 

Splenectomy  is  too  dangerous  an  operation  in  severe  cases  and  cannot 
be  recommended. 

Rogers  has  introduced  a  sodium  salt,  sodium  antimonyl  tartrate,  as 
being  less  toxic  than  tartar  emetic  but  as  effective  in  destroying  the 
parasites.  When  this  drag  is  given  every  third  day  once  or  twice  a  week, 
about  1  c.c.  of  a  2  per  cent  solution  for  every  5  kg.  body  weight  may  be 
used  over  a  period  of  from  two  to  three  months.  In  delicate  persons,  as 
the  aged  and  children,  only  one-third  of  this  quantity  should  be  given. 

In  treating  kala-azar,  cases  are  generally  regarded  as  cured  when  the 
temperature  has  been  within  normal  limits  for  from  two  to  three  months, 
when  there  has  been  a  satisfactory  gain  in  bodily  weight,  when  the 
leukopenia  has  been  replaced  by  a  normal  leukocyte  count  and  the  spleen 
has  returned  to  nearly  normal  dimensions. 

Hookworm  disease  not  uncommonly  causes  an  irregular  fever  like 
that  of  kala-azar,  and  it  should  be  thoroughly  treated  before  the  treatment 
for  kala-azar  has  been  completed  so  as  to  remove  this  debilitating  factor 
and  prevent  confusion  in  utilizing  the  temperature  curve  as  an  index  of 
the  efficacy  of  treatment.  Malaria  is  a  frequent  cause  of  splenomegalia 
and  fever,  and,  if  present,  should  receive  appropriate  treatment. 

The  patient’s  general  condition  should  receive  attention.  The  blood- 
forming  organs  are  frequently  exhausted  and  daily  doses  of  yeast  in¬ 
ternally  administered  have  been  recommended  to  increase  the  leukocytes. 
Tonics  of  iron,  quinin  and  strychnia  to  improve  the  appetite,  arsenic  in 
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the  form  of  Fowler’s  solution  in  increasing  doses  and  a  course  of  freshly- 
prepared  Blaud’s  pills  are  advised.  The  deficient  blood  formation  has 
been  due  in  part  to  the  presence  of  enormous  numbers  of  parasites.  When 
these  have  been  removed  the  effect  of  rest,  abundant  nutritious  food  and 
fresh  air  alone  are  sufficient  to  enable  the  patient  to  recover  ground. 
Among  natives  habituated  by  custom  and  economic  reasons  to  a  vegetable 
diet,  convalescence  is  necessarily  prolonged,  for  they  often  cannot  procure 
nor  utilize  the  foods  necessary  to  a  rapid  convalescence. 

Europeans  should  be  put  under  treatment  at  once  and  then  sent  to 
live  outside  the  endemic  region  where  medication  may  he  completed. 

Uncomplicated  diarrhea  is  often  due  to  the  localization  of  lesions 
in  the  intestinal  tract;  this  clears  up  under  medication.  The  diarrhea 
due  to  cachectic  states  is  usually  more  intractable,  hut  careful  dieting  with 
easily  digested  hut  nutritious  food  will  tend  to  relieve  the  condition. 
When  the  colon  is  involved,  irrigations  of  thymol  in  1 :  2,000  solution 
may  he  used.  For  diarrhea  suspected  of  being  due  to  enteritis  finely 
powdered  thymol  in  gelatin  capsules  with  sugar  of  milk  in  0.25  to  0.5 
gm.  doses  may  he  given  by  mouth.  Large  doses  of  bismuth  are  of  value 
in  altering  the  flora  and  fauna  of  the  intestinal  tract  in  diarrhea  and 
dysentery.  Amounts  equal  to  3  dr.  by  weight  every  three  hours  stirred 
into  a  glass  of  water  may  be  taken.  The  greater  the  tendency  to  diarrhea 
the  more  necessary  will  it  he  to  restrict  the  diet  to  milk  and  fluids. 

Hemorrhages  from  the  nasal  passages  and  from  the  gums  in  adults  and 
children  require  adrenalin. 

The  gums  and  buccal  mucosa  and  occasionally  the  vulva  are  the  seat 
of  ulceration  which,  unless  carefully  treated,  may  develop  into  a  fatal 
noma  and  septicemia.  Antiseptic  applications  may  he  used,  as  well  as 
the  cautery.  The  condition  is  only  found  in  extremely  severe  cases  and 
treatment  is  usually  unavailing. 

Dermal  Leishmaniasis 

Synonyms. — It  is  known  by  various  names  in  the  endemic  districts  : 
Aleppo  boil,  Delhi  sore,  Clou  de  Gafsa,  Biskra  button,  Oriental  sore. 
In  America  it  is  called  pian-bois  (Guiana),  Forest  yaws  BrG,  Bosch 
yaws,  Bush  yaws,  oreya  de  los  chicleros  (Mexico),  uta  (Peru),  peste 
bouba  (Brazil),  espundia  (Peru,  America),  ulcera  de  Bauru  (Brazil). 

Dermal  leishmaniasis  is  a  chronic  ulcerative  affection  of  the  skin  and 
sometimes  of  the  nasopharyngeal  mucous  membranes  of  a  specific  nature 
and  apparently  caused  by  several  varieties  of  protozoa  similar  to  those 
found  in  the  intestinal  tracts  of  invertebrates  and  in  the  juices  of  plants 
belonging  to  the  Euphorbiacese. 

The  lesions  are  polymorphous  in  character  and  there  are  undoubtedly 
several  varieties  of  the  virus.  In  the  Orient,  where  the  disease  has  been 
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known  for  centuries  in  the  Levant  and  adjoining  countries,  the  lesion 
is  frequently  one  or  several  papules  which  ulcerate,  while  in  South  America 
a  greater  variety  of  lesions  are  encountered  and  these  are  at  times  (20  per 
cent  of  cases  in  Brazil)  followed  by  or  associated  with  involvement  of  the 
adjoining  nasal  mucosa  or  extensive  and  sometimes  fatal  ulceration  of 
the  oropharyngeal  wall  with  involvement  of  the  larynx. 

No  sharp  line  can  be  drawn  in  regard  to  the  geographical  distinction 
of  virus  or  type  of  lesions.  Typical  solitary  “oriental  sores”  have  been 
encountered  sporadically  in  Panama,  and,  on  the  other  hand,  cases  of 
involvement  of  the  pharyngeal  mucous  membranes  have  been  reported 
from  the  Orient,  and  the  Sudan. 

The  affection  is  tropical  and  subtropical  in  distribution  and  has  been 
found  within  the  latitudes  36°  N.  and  23°  S.  and  in  localities  having  an 
average  annual  temperature  of  17.6°  C.  or  more,  and  in  which  the  average 
winter  temperature  is  not  lower  than  6.3°  C.  These  conditions  are  found 
in  several  of  the  southern  states. 

Various  names  have  been  given  to  the  protozoa  encountered  in  the 
lesions:  Leishmania  tropica,  L.  brasiliensis  and  L.  americana,  hut  they 
are  probably  all  representatives  of  flagellates  of  the  genus  Herpetomonas 
and  are  probably  derived  in  the  first  instance  from  some  biting  or  sucking 
insect,  such  as  the  mosquito,  Phlebotomus  or  common  fly. 

The  virus  is  a  protozoan  which  is  adapted  to  life  in  the  intestinal  tract 
of  an  invertebrate,  or  the  juices  of  a  plant,  hut  which  is  capable  of  main¬ 
taining  itself  in  the  tissues  of  man.  Fifteen  thousand  cases  occurred 
within  five  years  in  Brazil  in  the  area  adjoining  the  virgin  forest  during 
the  process  of  clearing,  hut  the  disease  did  not  spread  outside  of  this  newly 
formed  endemic  sylvan  focus. 

The  mode  of  infection  is  unknown  hut  may  take  place  by  the  con¬ 
tamination  of  an  abrasion  in  the  skin  with  the  droppings  of  an  infected 
insect  or  by  the  infected  juice  of  some  plant.  Or  it  may  be  derived  by 
the  bite  of  some  suctorial  insect  and  the  parasite  injected  at  the  time  of 
biting,  or  by  the  scratching-in  of  the  parasite  deposited  on  the  skin  during 
the  act  of  biting. 

The  parasite  invades  the  connective  tissues  of  the  corium,  and,  depend¬ 
ing  on  the  virulence  of  the  virus,  a  variety  of  lesions  occur.  Papules  and 
nodules  usually  becoming  ulcers  are  found  in  places  where  mosquitoes 
commonly  visit,  such  as  on  the  wrist  and  hack  of  the  hand  (Stegomyia) 
or  on  the  free  margin  of  the  ear  (ear  ulcer  of  the  Chicleros),  a  lesion 
not  uncommonly  seen  in  Panama.  The  face  and  neck  are  commonly 
the  seats  of  attack.  Exfoliative  lesions  resembling  ring-worm  and  yaws 
are  common  in  South  America.  Extensive  snreading  lesions  likely  to  he 
confused  with  lupus  were  encountered  in  Panama.  The  central  areas 
healed,  leaving  an  extensive  area  of  cicatricial  tissue  which  at  times 
became  keloidal  in  the  negroid  races.  The  parasite  is  found  sometimes 
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though  rarely  in  enormous  numbers,  invading  and  distending  the  connec¬ 
tive  tissue  and  endothelial  cells  of  the  part.  In  the  older  parts  of  the 
lesion,  parasites  may  be  very  sparse  indeed.  The  duration  of  the  affection 
is  a  matter  of  months  and  occasionally  years. 

Invasion  of  the  mouth  ai^d  nose  and  of  the  pharynx,  ultimately  involv¬ 
ing  the  larynx,  usually  occurs  after  a  considerable  period  of  time.  In 
some  of  the  South  American  cases  the  primary  dermal  lesions  seem  to 
clear  up  entirely  but  to  be  followed  a  few  years  later  by  involvement  of 
the  nasal  mucosa,  the  lesion  extending  backward  and  downward  until  the 
larynx  is  involved.  Many  cases  of  this  affection  are  overlooked  because  of 
its  resemblance  to  other  specific  diseases  of  the  skin.  The  infection  has 
been  detected  most  often  where  the  microscope  is  customarily  used  in 
clinical  diagnosis ;  and  it  is  overlooked  where  the  use  of  the  instrument  is 
neglected.  Smears  from  the  margin  of  the  ulcer,  the  papules,  or  scrapings 
of  the  lesion  should  be  stained  with  Leishman-Wright-Hastings  stain  and 
examined  long  and  carefully  for  the  characteristic  spindle-shaped  bodies, 
which  may  be  intracellular  or  lie  free  in  the  juices  of  the  scrapings. 

Prophylaxis. — We  are  in  absolute  ignorance  of  the  mode  of  infection 
and  are  unable  to  give  any  advice  as  to  a  means  for  protection  against 
the  infection.  The  period  of  incubation  is  so  prolonged  that  the  recollec¬ 
tion  of  the  bite  of  an  insect  would  have  been  forgotten.  Still  it  is  prudent 
to  protect  against  the  bite  of  insects  in  endemic  localities,  particularly  on 
margins  of  jungle,  in  process  of  clearing,  on  jungle  trails  and  in  villages 
and  cities  where  the  disease  is  rife  in  the  fly  season.  All  superficial  cuts 
should  be  covered  at  once  with  some  dressing  preferably  containing  cresol 
or  other  substance  distasteful  to  flies.  It  is  extremely  unlikely  that  a 
fly,  mosquito  or  other  insect  should  be  able  to  locate  a  small  papule  or 
other  lesion  and  recover  the  organism  and  spread  the  disease  from  an 
infected  person  to  some  one  else.  This  infection  is  very  likely  an  example 
of  a  biological  blind  alley,  that  is,  the  parasite  is  introduced  into  the 
tissues  of  an  unusual  host  and  has  no  way  of  getting  out  and  regaining 
its  usual  host.  Solitary  sporadic  cases  of  the  disease  arise  in  the  jungle 
where  there  are  no  other  infected  persons.  The  disease  must  therefore 
arise  from  some  non-human  source,  and  it  is  most  reasonable  for  the 
present  to  assume  that  the  natural  source  of  reservoir  is  insect  or  vegetable 
and  not  human,  and  that  persons  are  not  in  themselves  dangerous  or  a 
source  of  infection  to  others. 

Treatment. — Good  results  follow  the  excision  of  the  nodule’  papule 
or  ulcer  when  it  is  solitary  or  few  in  number.  The  incision  should  be 
made  beyond  the  area  of  inflammation  and  in  healthy  uninvolved  skin. 

The  treatment  is  specific  and  was  introduced  by  Vianna  in  Brazil. 
The  drug,  antimony,  may  be  given  in  the  form  of  the  potassium  or  sodium 
salt  and  this  is  the  only  medication  that  can  be  recommended.  It  should 
he  thoroughly  and  conscientiously  persisted  in ,  particularly  in  the  Amer- 
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ican  types  of  the  disease ,  so  as  to  avoid  the  very  serious  later  involvement 
of  the  nose,  pharynx  and  larynx. 

Torres  administers  injections  intravenously  of  0.06  to  0.07  gm.  as 
an  initial  dose;  this  is  increased  0.02  gm.  at  a  time  until  0.14  gm.  is 
reached.  A  week’s  interval  is  given  after  about  fifteen  injections  have 
been  given.  Lesions  in  the  mucous  membranes  as  well  as  the  skin  are 
also  treated  locally  with  0.10  per  cent  solution  of  tartar  emetic.  Children 
are  given  a  dose  in  proportion  to  their  age.  Intramuscular  injections 
may  be  given  to  children,  or  in  cases  where  it  is  difficult  to  use  the 
intravenous  route,  but  antimony  salts  are  very  prone  to  cause  severe  pain 
and  inflammation.  Abscesses  may  result  from  their  use. 

Castellani  recommends  for  intravenous  use  the  following  preparation : 

Tartar  emetic 
Acid,  carbolic 
Glycerin. 

Aq.  dest.  ad  fid 

One-half  to  1  c.c.  (8  to  16  minims)  every  other  day  in  the  gluteal 
region. 

Hot  fomentations  will  be  found  useful  in  relieving  the  pain  which 
develops  after  these  injections.  Care  should  be  exercised  not  to  inject 
subsequently  an  infiltrated  area. 

In  giving  antimony  salts  intravenously  it  is  important  that  the  solu¬ 
tions  be  slightly  warmed  and  free  from  turbidity  or  sediment.  It  is 
recommended  that  they  be  passed  through  the  Chamberland  filter  or 
sterilized  on  successive  days  not  in  the  autoclave.  Hone  of  the  solution 
should  be  permitted  to  escape  into  the  surrounding  tissues.  Symptoms 
of  giddiness  or  nausea  may  follow  the  injection  (see  article  on  Visceral 
Leishmaniasis). 

Treatment  in  some  cases  is  ineffectual  and,  as  with  visceral  leish¬ 
maniasis,  in  these  cases  some  other  method  should  be  tried.  Some  cases 
resistant  to  antimony  salts  are  due  to  other  causes  such  as  error  of  diag¬ 
nosis.  Many  cases  slowly  heal  spontaneously. 

From  the  fact  that  the  parasite  is  invading  the  fixed  connective  tissue 
cells  of  the  corium  and  of  cells  deep  in  the  floor  of  the  ulcer,  ointments  can 
probably  do  little  specific  good  except  to  keep  the  superficial  incrustation 
soft  and  prevent  the  visitation  of  flies  to  the  wound.  Local  inunctions 
of  antimony  oxid  and  of  tartar  emetic  have  been  recommended.  Archi¬ 
bald  advises  the  use  of  an  ointment  containing  methylene-blue.  Adams 
has  successfully  used  a  method  of  freezing  for  sixty  seconds  with  carbon 
dioxid  snow  crayon. 

During  the  War  the  X-ray  came  into  use  in  treating  sores  on  the 
face,  particularly  about  the  eye.  Mitchell  found  that  a  single  full  pastil 
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dose  cured  the  majority  of  cases  in  ten  days.  The  rays  seem  to  reduce 
the  tendency  to  necrosis  and  ulceration  and  the  scars  following  this  treat¬ 
ment  are  less  conspicuous. 

Photinus  injects  emetin  hydrochlorid  into  and  around  as  well  as  be¬ 
neath  the  sore,  using  0.10  gm.  of  a  solution. 

Evans  has  introduced  the  method  of  treatment  by  ionization  or  applica¬ 
tion  of  the  galvanic  current  through  a  zinc  electrode  attached  to  the  posi¬ 
tive  pole.  The  electrode  is  firmly  applied  to  a  pad  half  an  inch  thick 
soaked  in  a  2  per  cent  solution  of  zinc  sulphate. 


DISEASES  DUE  TO  FLAGELLATA  AND  CILIATA 

William  B.  Wherry 

Balantidium  Coli. — Ulcerative  colitis,  in  which  the  Balantidium  coli 
plays  an  important  primary  or  secondary  part,  appears  to  be  widely  dis¬ 
tributed,  cases  having  been  reported  from  many  parts  of  Europe,  from 
Asia,  Africa,  North  and  South  America,  and  from  the  Philippine  Islands. 
Strong  (1904)  collected  and  summarized  the  findings  in  124  repprted 
cases,  including  2  of  his  own. 

The  lesions  and  symptoms  simulate  those  of  intestinal  amebiasis. 
Bowman  studied  10  cases  in  Manila.  Of  these  2  died.  Most  of  the 
cases  exhibited  no  symptoms  excepting  an  occasional  diarrhea.  Balantidia 
only  could  be  found  during  these  attacks.  He  suggests  that  at  this  time 
“nests”  of  the  ciliates  are  set  free  by  ulceration,  which  perhaps  follows 
the  local  plugging  of  blood-vessels  by  the  parasites. 

The  histologic  studies  of  Solowjew,  Askanazy,  Klimenko,  and  Strong 
have  demonstrated  beyond  question  the  distribution  of  the  parasites  in 
the  mucosa,  submucosa,  and  in  the  blood-vessels  of  the  submucosa.  How¬ 
ever,  it  is  still  unsettled  whether  the  Balantidia  are  capable  of  penetrat¬ 
ing  the  mucosa  in  the  absence  of  a  preexisting  lesion.  The  absence  of 
polynuclears  in  the  neighborhood  of  early  lesions  would  seem  to  rule  out 
the  primary  action  of  bacteria  (Bowman).  Numerous  experimenters  have 
failed  to  infect  dogs,  cats,  rabbits,  guinea  pigs,  monkeys,  and  pigs  by  the 
feeding  or  injection  per  rectum  of  infected  feces. 

A  Balantidium,  which  is  believed  to  be  identical  with  that  found  in 
man,  is  found  as  an  apparently  harmless  commensal  in  the  intestinal  tract 
of  the  domestic  pig.  Some  believe  that  under  unknown  conditions  man 
and  other  animals  acquire  their  infection  from  the  pig.  That  some  un¬ 
known  underlying  conditions  are  necessary  to  prepare  a  host  for  infection 
or  infestation  may  be  argued  from  the  failures  to  infect  young  healthy 
pigs. 
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Brooks  (1902)  concluded  that  an  outbreak  of  dysentery  among  the 
orang-outangs  in  the  New  York  Zoological  Park  was  due  to  Balantidium 
coli.  Noc  (1908)  reported  natural  infection  in  a  monkey  (Macacus 
cynomolgus).  Brumpt  has  reported  a  case  of  Balantidium  colitis  in 
a  Macacus  cynomolgus.  He  was  able  to  transmit  the  disease  to  six  other 
macaci  and  transferred  it  from  the  monkey  to  the  pig  and  from  the  pig 
to  the  monkey. 

From  a  study  of  111  cases  reported  with  sufficient  completeness  Strong 
concludes  that  32  (29  per  cent)  recovered;  and  that,  while  the  mortality 
was  apparently  30  per  cent,  a  number  of  these  cases  died  of  other  diseases. 
The  same  writer  concludes  that  the  prognosis  seems  to  depend  upon  the 
general  condition  of  the  patient,  and  upon  whether  he  has  sufficient 
strength  to  undergo  local  treatment,  the  extent  to  which  the  disease 
has  progressed,  and  upon  the  coexistence  or  non-existence  of  other  dis¬ 
eases.” 

Treatment. — Quinin  enemata,  given  as  directed  under  intestinal  ame¬ 
biasis,  seem  to  have  been  as  successful  as  any  other  method  of  treatment. 
Success  seems  to  depend  upon  the  patient’s  ability  to  take  a  sufficiently 
long  course  of  treatment.  Vincent  has  suggested  the  use  of  one-half  per 
cent  Labarraque’s  solution  (sodium  hypochlorite)  given  as  enemas.  The 
rapid  cure  of  a  case  treated  with  ipecac  is  reported  by  Duncan. 
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DISEASES  DUE  TO  TROPICAL  CESTODES,  TREMATODES,  AND 

NEMATODES 

Samuel  T.  Darling,  Creighton  Wellman,  and  William  B.  Wherry 

TENIASIS 

Creighton  Wellman 
Revised  by  Samuel  T.  Darling 

Infection  with  tropical  cestodes,  strictly  speaking,  is  not  a  very  com¬ 
mon  condition,  although  the  cosmopolitan  tapeworms  are  abundant  enough 
throughout  tropical  and  subtropical  countries.  The  species  discussed  below 
may  be  considered  as  more  or  less  special  to  hot  countries. 

Somatic  Teniasis. — The  invasion  of  the  tissues  with  larval  tapeworms 
is  not  uncommon  in  tropical  and  subtropical  countries,  and  cysticercoid 
and  hydatid  diseases  are  more  or  less  frequently  reported,  but  are  not 
deserving  of  special  description  as  tropical  infections.  Three  dibothrio- 
cephalid  worms,  however,  should  be  particularly  mentioned  here. 

1.  The  tapeworm,  Sparganum  mansoni,  in  the  plerocercoid  stage, 
has  been  reported  from  China,  Japan,  and  other  parts  of  the  Far  East. 
The  parasites  are  variable  in  dimensions,  and  may  measure  8  cm.  to  36 
cm.  by  0.1  mm.  to  12  mm.  Similar  parasites  have  been  found  in  east 
Africa  and  British  Guiana. 

2.  The  parasite,  Sparganum  proliferum,  has  been  reported  from 
Japan  and  from  the  southern  part  of  the  United  States.  It  is  very 
variable  in  size  and  shape,  but  may  attain  1  mm.  to  12  mm.  by  2.5  mm. 

3.  Sparganum  baxteri  measures  15  cm.  in  length  by  1  mm.  in 
breadth.  Reported  from  German  East  Africa. 

These  larval  tapeworms  have  been  found  under  the  peritoneum  in 
the  neighborhood  of  the  kidneys,  in  the  iliac  fossae,  in  the  pleural  cavity, 
in  the  urethra,  beneath  the  conjunctiva,  and  in  the  subcutaneous  connec¬ 
tive  tissue.  The  definitive  host  has  been  thought  to  be  probably,  a  car¬ 
nivorous  domestic  animal,  possibly  the  dog,  cat,  or  pig.  Others  have 
conjectured  that  the  carrier  is  more  probably  an  aquatic  bird  or  fish. 
Tumors,  abscess,  etc.,  have  been  found  to  be  due  to  the  presence  of  the 
parasite.  When  the  worms  invade  the  urinary  passages,  symptoms  of 
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stricture,  pain,  and  hematuria  are  described.  In  cases  of  infection  with 
Sparganum  proliferum  the  parasites  are  found  encysted  in  the  subcutane¬ 
ous  tissue  in  large  numbers.  In  the  cases  reported  a  history  of  previous 
intestinal  teniasis  was  elicited.  S.  baxteri  was  found  in  an  abscess  in 
the  thigh  of  a  Masai. 

Remedial  Measures. — The  treatment  of  this  condition  is  essentially 
surgical.  When  the  presence  of  Sparganum  mansoni  causes  excrescences 
on  the  surface  of  the  body,  these  should  he  removed  by  operation.  When 
the  cavities  of  the  body  are  invaded,  resulting  in  alarming  symptoms, 
surgical  relief  should  be  sought  if  the  cause  of  the  disturbance  can  he 
diagnosed.  As  for  the  treatment  of  infection  with  S.  proliferum,  the 
cysts  containing  the  parasite  may  he  easily  enucleated,  the  relief,  as  in 
the  case  of  S.  mansoni  infection,  being  sought  in  surgical  measures. 

Preventive  Measures. — Definite  prophylactic  measures  cannot  he  out¬ 
lined.  In  view  of  the  probable  method  of  transmission,  and  arguing  from 
analogy,  avoidance  of  uncooked  food,  especially  fish,  and  care  regarding 
contact  with  domestic  animals  should  he  enjoined. 

Intestinal  Teniasis. — There  are  numerous  cestodes  inhabiting  the  in¬ 
testines  of  man  which,  while  often  reported  from  tropical  and  sub¬ 
tropical  countries,  have  no  claim  to  be  regarded  as  in  any  way  peculiar 
to  warm  climates.  Several  species,  however,  may  he  regarded  as  more 
or  less  directly  tropical  parasites.  These  will  he  taken  up  in  order. 

1.  This  parasite,  Diplogonoporus  grandis,  has  been  twice  found  in 
Japan.  The  genital  organs  are  disposed  in  double  series,  that  is,  two  sets 
in  each  segment.  The  segments  themselves  are  very  short  and  broad. 
The  genital  pores  open  in  longitudinal  genital  grooves.  The  uterus  has 
only  two  prolongations  to  each  side. 

2.  In  Taenia  africana  the  scolex  is  very  small,  quadrilateral,  and 
unarmed,  being  provided  with  five  suckers,  one  of  which  is  apical.  The 
segments  are  broader  than  they  are  long.  The  genital  pores  are  irregu¬ 
larly  alternate,  being  placed  at  the  borders  of  the  segments.  The  uterus 
has  from  fifteen  to  twenty  regular  prolongations.  The  eggs  are  spherical. 
It  has  been  reported  in  German  East  Africa.  I  have  a  headless  specimen 
of  w7hat  is  probably  the  same  species  from  Rhodesia. 

3.  Taenia  philippina  measures  from  80  to  100  cm.  in  length  by 
1  cm.  maximum  width.  The  head  is  cubical  and  unarmed.  It  has  four 
suckers.  The  parasite  was  found  by  Hare  in  a  prisoner  in  Bilibid  prison 
in  the  Philippines. 

4.  In  Taenia  bremneri  the  segments  measure  about  28.6  by  8.5  mm. 
on  an  average.  The  head  is  not  known.  The  worm  was  found  in  a  Ful- 
lain  woman  in  northern  Nigeria. 

5.  In  Taenia  hominis  the  scolex  measures  1.34  mm.  in  length  by  2 
mm.  in  breadth.  The  rostellum  is  unarmed.  The  edge  of  the  suckers  is 
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marked  by  a  characteristic  surrounding  ridge.  The  entire  length  is  stated 
to  he  70  mm.  Form  of  the  genital  organs  not  known.  Reported  from 
north  of  Persia. 

6.  In  Hymenolepis  nana  the  head  is  minute,  the  rostellum  retractile, 
and  the  genital  pores  single,  marginal,  and  unilateral.  The  species  is 
very  small,  5  to  45  mm.  by  5  to  1  mm.,  the  segments  are  broader  than 
long.  The  uterus  nearly  fills  the  gravid  segments.  The  scolex  is  armed 
with  from  twenty  to  thirty  hooks.  It  has  a  pretty  wide  distribution 
throughout  the  tropical  and  subtropical  regions  of  both  hemispheres,  and 
is  not  uncommon  in  certain  sections  of  the  southern  portion  of  the  United 
States. 

7.  In  Hymenolepis  diminuta  the  head  is  small,  club-shaped,  and 
has  a  rudimentary  rostellum  with  four  suckers,  and  is  unarmed.  The 
worm  measures  from  20  to  60  cm.  in  length  and  about  3.5  mm.  in  width 
at  its  widest  point.  The  eggs  are  oval  and  measure  about  60  \i  in  diameter. 
It  is  reported  from  South  America,  as  well  as  various  temperate  countries. 

8.  In  Davainea  madagascariensis  the  rostellum  is  armed  with  two 
rows  of  hammer-shaped  hooks,  and  the  suckers  are  also  armed  with  several 
rows  of  hooklets.  The  head  is  retractile,  and  the  number  of  hooks  about 
ninety.  The  worm  is  about  25  to  30  cm.  by  1.5  mm.,  and  the  segments 
number  from  five  to  six  hundred  and  contain  calcareous  corpuscles.  The 
genital  pores  are  unilateral.  This  species  is  reported  from  widely  sep¬ 
arated  regions  of  the  old  and  the  new  world  tropics. 

9.  Davainea  asiatica  measures  about  30  cm.  in  length  and  is  com¬ 
posed  of  about  seven  hundred  and  fifty  segments.  The  segments  measure 
0.16  mm.  by  1.78  mm.  The  posterior  margin  of  each  segment  overlaps 
the  anterior  margin  of  the  following  segments.  The  genital  pores  are 
unilateral.  The  uterus  is  broken  up  into  sixty  to  seventy  egg  masses  in 
each  segment.  Reported  from  north  of  Persia. 

D.  grandis  is  quite  possibly  due  to  eating  uncooked  fish.  Infection 
with  T.  africana  is  thought  to  arise  from  eating  the  raw  flesh  of  the  zebu. 
The  carrier  of  T.  hominis  is  not  known.  H.  nana  is  found  in  brown  and 
black  rats,  mice,  field  mice,  and  dormice,  as  well  as  in  man.  White  rats 
may  be  easily  infected.  The  worm  may  also  be  directly  conveyed  from 
person  to  person,  and  autoreinfection  may  also  take  place.  Blanchard 
has*  suggested  that  cockroaches  may  be  responsible  for  the  spread  of  D. 
madagascariensis. 

Little  is  known  of  the  pathogenesis  of  several  of  the  foregoing  para¬ 
sites.  H.  nana  invades  the  villi  of  the  intestines  and  is  said  to  injure 
the  follicles  of  Lieberkilhn.  According  to  Grassi,  it  may  bore  deeply  into 
the  intestinal  mucosa.  As  the  worms  are  very  numerous  the  effects  may 
be  severe.  Abdominal  pain,  occasional  diarrhea,  epileptiform  convulsions, 
headache,  and  various  nervous  symptoms  are  described.  At  autopsy  the 
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mucosa  of  the  small  intestine  has  been  found  to  be  tumefied  and  hyper- 
emie.  J 1 

Remedial  Measures. — Male  fern  is  almost  a  specific  for  tapeworms. 
Before  the  administration  of  the  remedy  the  patient  should  he  kept  upon 
light  diet  for  a  couple  of  days,  and  preferably  should  fast  for  the  last 
twenty-four  hours.  The  bowels  should  he  emptied  by  giving  castor  oil 
or  Epsom  salts.  A  good  routine  is :  empty  intestinal  canal,  castor  oil 
the  night  before,  no  breakfast,  anthelmintic  on  empty  stomach. 

The  male  fern  may  be  given  in  capsules  of  the  oleoresin,  one  15- 
gr.  (1.0-gm.)  capsule  being  administered  every  ten  minutes  until  half  a 
dozen  have  been  taken.  Others  give  a  single  dram  (4.0  gm.)  dose.  In 
women  and  children  and  in  the  case  of  men  who  are  weakened  from  disease 
much  smaller  amounts  should  be  used.  Eiesman  warns  against  using 
castor  oil  for  expelling  the  worm  on  account  of  the  solubility  of  male  fern 
in  oils.  He  suggests  calomel  or  magnesium  citrate. 

After  treatment  has  been  given,  and  the  patient  allowed  to  rest  for  an 
hour  or  so,  another  dose  of  salts  should  be  administered  and  the  resulting 
stool  examined  for  parasites. 

The  parasites  should  be  passed  into  a  vessel  containing  warm  water, 
otherwise  the  nervous  organization  of  the  tapeworm  may  result  in  its 
breaking  in  two  and  the  head  being  left  unpassed.  To  avoid  this  some 
recommend  placing  gauze  on  top  of  the  water-  in  the  vessel  to  catch  the, 
worm  and  avoid  traction.  Under  no  circumstances  should  the  worm  be 
pulled  from  the  rectum.  If  it  breaks  and  the  head  is  left  in  the  bowel 
a  salt  enema  will  sometimes  result  in  its  expulsion.  In  case  the  head  is 
not  obtained  the  treatment  should  be  repeated. 

Extreme  weakness,  acute  inflammation  of  the  gastro-intestinal  tract, 
grave  cardiac  or  renal  disease,  and  pregnancy  are  ccntra-indications  to 
the  use  of  male  fern.  Overdoses  of  the  drug,  even  in  healthy  persons, 
may  set  up  vomiting,  diarrhea,  collapse,  blindness,  jaundice,  convul¬ 
sions,  etc. 

As  substitutes  pumpkin  seed,  kamala,  oil  of  filmaron,  kousso,  pome¬ 
granate  root,  or  its  alkaloid,  pelletierin  (tannate),  may  be  given  instead. 
Benzene  is  also  recommended.  Of  these  remedies  pumpkin  seed  is  the 
only  one  which  can  be  safely  given  in  pregnancy. 

If  necessary,  tonics  and  supportive  treatment  should  follow  the  expul¬ 
sion  of  the  worm,  with  iron  and  arsenic  if  anemia  is  present. 

Preventive  Measures. — Personal  cleanliness,  the  careful  cooking  of 
fish  and  meat,  care  in  the  selection  of  drinking  water,  and  avoidance  of 
contact  of  natives  or  animals  are  all  to  be  recommended.  Houses  should 
be  kept  clear  of  mice,  rats,  and  other  vermin,  and  such  should  be  destroyed. 
In  addition  to  infesting  rats  and  mice  in  its  adult  stage,  H.  diminuta 
is  said  to  live  in  its  cysticercus  stage  in  various  insects  (moths,  earwigs, 
and  beetles),  and  such  insects  should  accordingly  be  destroyed  in  houses. 
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One  should  avoid  sleeping  in  the  same  bed  with  a  person  infected  with 
H.  nana,  and  in  endemic  districts  great  care  should  be  taken  to  keep  all 
food  out  of  the  reach  of  mice  and  rats.  Reisman  makes  the  excellent 
suggestion  that  something  regarding  the  methods  of  tapeworm  infection 
and  avoidance  he  put  in  school  textbooks  of  physiology  and  hygiene. 


DISTOMIASIS 

Creighton  Wellman 

The  number  of  flukes  that  occur  in  man  in  tropical  countries  is  prob¬ 
ably  much  larger  than  is  at  present  known  or  suspected.  In  many  warm 
countries  it  is  difficult  or  impossible  to  secure  necropsies,  and  many  cases 
while  alive  do  not  come  to  European  physicians.  A  number  of  species 
have,  however,  been  reported  from  various  parts  of  the  tropical  world. 

Hepatic  Distomiasis. — Several  tropical  flukes  are  found  in  the  liver 
and  bile  ducts  of  man.  The  most  important  of  these  are  the  three  fol¬ 
lowing  : 

1.  The  fluke,  Opisthorchis  noverca,  which  is  on  the  average  11  mm. 
by  2.5  mm.  in  size,  seems  to  be  rare  in  man,  only  having  been  found  two 
or  three  times  in  India. 

2.  This  fluke,  Clonorchis  sinensis,  which  averages  about  12  mm. 
long  by  3.3  broad,  is  found  throughout  the  Orient,  in  India,  Japan,  Korea, 
Formosa,  China,  Tonkin,  Mauritius,  etc. 

3.  Clonorchis  endemicus  measures  6  to  13  mm.  in  length  by  1.8  to  2 
mm.  in  width.  The  eggs  measure  on  the  average  about  26  p.  by  15 
\i  and  have  a  flattened  operculum. 

Opisthorchis  sinensis  inhabits  the  gall  and  bile  ducts  and  is  some¬ 
times  found  in  the  pancreas  and  intestines.  Occasionally  the  infection 
is  very  heavy,  as  high  as  4,000  flukes  having  been  found  in  one  person. 
The  presence  of  the  flukes  results  in  inflammation,  dilatation,  and  saccula¬ 
tion  of  the  bile  ducts,  and  interstitial  hepatitis,  which  is  accompanied 
by  atrophy  and  fatty  degeneration  of  the  liver  cells.  The  functions  of 
the  liver  are  perverted  by  the  pathological  changes,  and  after  a  period  of 
enlargement  the  organ  becomes  atrophic.  The  symptoms  set  up  in  exten¬ 
sive  infection  are  chronic  diarrhea,  intermittent  jaundice,  and  later 
cachexia  accompanied  by  general  edema.  While  the  course  of  the  disease 
is  prolonged,  yet  it  may  prove  fatal. 

In  cases  of  O.  noverca  the  parasites  appear  in  large  numbers  in  the 
bile  ducts,  which  are  in  consequence  thickened  and  sacculated.  C.  en¬ 
demicus  also  occurs  in  cats,  dogs,  pigs,  as  well  as  in  man.  The  symptoms 
set  up  are  diarrhea  and  enlargement  of  the  liver. 
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Remedial  Measures.  Removal  of  the  patient  from  the  endemic  dis¬ 
trict  or  the  institution  of  rigorous  measures  to  prevent  reinfection  are 
logical  procedures.  Different  drugs  have  been  tried  without  success.  In 
view  of  the  beneficial  effects  reported  from  the  use  of  salol  in  hepatic 
distomiasis  of  sheep,  this  remedy  has  been  suggested  in  the  present 
disease.  Probably  it  should  be  tried  in  case  the  parasites  are  recognized 
by  clinical  signs  or  by  ova  in  the  feces.  The  various  so-called  cholagogues 
have  also  been  recommended.  Forchheimer  suggests  a  chblecystotomv  by 
means  of  which  local  treatment  may  be  carried  out. 

Preventive  Measures. — The  mode  of  infection  is  unknown,  and  no 
specific  measures  can  be  advised.  Cleanliness,  the  cooking  of  food,  and  the 
boiling  of  water  are,  of  course,  wise  on  general  principles.  Opisthorchis 
noverca  is  said  to  be  found  in  the  liver  of  dogs  in  India.  C.  endemicus 
infests  cats  and  pigs  besides  dogs. 

Intestinal  Distomiasis. — A  number  of  tropical  trematodes  are  para¬ 
sitic  in  the  intestines  of  man.  The  most*  important  of  these  are  as  follows : 

1.  The  parasite,  •  Gastrodiscus  hominis,  is  a  small  fluke  averaging 
about  6.5  mm.  in  length  and  3.5  in  breadth.  The  anterior  portion  is 
subcylindrical  or  roughly  conical,  while  the  posterior  portion  presents  the 
appearance  of  a  disk  flattened  and  concave  on  its  ventral  surface.  It  is 
probably  not  a  regular  parasite  of  man,  but  is  doubtless  normally  depend¬ 
ent  upon  some  common  mammal.  It  has  been  observed,  however,  in  an 
Assamese  from  Gowhatly  and  an  Indian  in  Tirhoot. 

2.  The  parasite,  Clonorchis  watsoni,  infests  man  in  West  Africa  and 
is  about  9  mm.  by  4.5  in  size.  Manson  believes  it  is  not  uncommon, 
especially  in  children.  Probably  similar  African  flukes,  for  example,  the 
common  Angolan  antelope  fluke  described  by  Stiles  and  Goldberger  under 
the  name  Wellmanius  wellmani,  will  occasionally  be  reported  in  man. 

3.  Fasciolopsis  buskii,  the  largest  known  trematode  infesting  man, 
averages  about  30  mm.  in  length  by  11  mm.  broad.  It  has  been  reported 
from  India,  Siam,  Sumatra,  some  sections,  of  China  (Canton),  and  Hong 
Kong.1 

4.  Fasciolopsis  rathouisi  is  similar  to  F.  buski,  but  averages  only 
17  mm.  in  length  by  9.5  mm.  broad.  It  occurs  in  China  (where  it  is 
called  Siau  San  Dzoong),  and  other  parts  of  the  far  East. 

5.  Fasciolopsis  fullerborni  measures  from  30  to  50  mm.  long  by  14 
to  16  mm.  broad.  The  eggs  average  1  mm.  in  length  by  0.073  mm.  in 
width.  This  large  parasite  was  found  in  the  feces  of  a  Hindoo  in  Ham¬ 
burg. 

Apparently  very  similar  to  F.  buski  is  an  unnamed  trematode  described  by 
Heanley.  This  fluke  was  found  by  a  Chinese  physician  in  a  child  in  Hong  Kong  and 
is  2  inches  in  length  by  %  inch  in  breadth.  The  cuticle  is  armed  with  spines  and  the 
genital  organs  closely  resemble  those  cf  F.  buski.  The  flukes  were  vomited  by  the 
patient. 
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6.  Fascioletta  ilocana  measures  from  4  to  6  mm.  in  length  by  0.75 
to  1.35  mm.  in  width.  The  eggs  measure  from  88.8  ja  to  114.7  ^  in  length 
by  53.5  to  81.9  p  in  breadth.  This  small  species  was  discovered  by 
Garrison  in  the  feces  of  man  in  Luzon,  Philippine  Islands,  in  1907. 

7.  The  small  parasite,  Heterophyes  heterophyes,  which  measures 
only  about  1.5  by  5  mm.,  is  probably  of  wide  distribution,  having  been 
reported  from  such  widely  separated  countries  as  Egypt  and  Japan. 

Gastrodiscus  hominis  was  found  to  be  present  in  the  cecum  and  colon 
in  large  numbers,  the  mucous  membrane  showing  small  red  spots  where 
the  flukes  had  been  attached  by  means  of  their  suckers.  Clonorchis 
watsoni  was  found  by  Watson,  on  postmortem,  in  the  small  intestine,  the 
jejunum  being  full  of  flukes,  some  of  them  still  adherent  to  the  mucosa, 
which  showed  no  distinct  hemorrhages,  but  seemed  somewhat  congested. 
Before  death  the  patient  had  numerous  watery  stools,  deeply  colored  with 
bile  and  containing  many  adult  flukes.  Fasciolopsis  buskii  is  parasitic  in 
the  duodenum  of  man,  and  its  presence  is  said  to  cause  fever  (with  tem¬ 
perature  rising  as  high  as  106°  F.),  bloody  diarrhea,  emaciation,  lymph¬ 
adenitis,  edema,  and  other  typhoid  symptoms.  It  is  in  many  instances 
fatal.  The  presence  of  F.  rathouisi  is  said  to  cause  diarrhea,  light-colored 
stools  of  very  offensive  odor,  tympanitis,  wasting,  and  occasionally  jaun¬ 
dice.  Among  the  Chinese  infection  with  this  fluke  is  thought  usually  to 
cause  death.  Heterophyes  heterophyes  inhabits  the  small  intestine,  usu¬ 
ally  the  central  third  of  the  jejunum,  but  does  not  seem  to  cause  serious 
symptoms. 

Remedial  Measures. — In  case  the  presence  of  intestinal  flukes  is  sus¬ 
pected  or  indicated  by  the  patient’s  passing  adult  worms  or  eggs,  some 
anthelmintic,  such  as  thymol,  male  fern,  eucalyptus  oil,  or,  as  some 
recommend,  chloroform,  may  be  given  while  the  patient  is  fasting.  Such 
vermifuge  should  be  preceded  by  a  laxative  and  followed  by  a  purge. 
Such  treatment  is  specially  successful  in  the  case  of  Fasciolopsis  infection, 
and  the  worms  are  expelled  in  large  numbers.  The  purge  employed  may 
be  Epsom  salts,  although  when  eucalyptus  oil  is  employed  the  purgative 
had  better  be  castor  oil. 

Preventive  Measures. — The  life  cycles  of  G.  hominis  and  C.  watsoni 
are  unknown,  but  probably  uncooked  food  or  infected  water  should  be 
considered  as  dangerous.  In  the  Orient  animals  should  not  be  allowed 
near  or  about  dwellings.  The  life  history  of  other  Paramphistomidse 
suggests  that  avoidance  of  raw  fruit  and  vegetables,  especially  water 
cress,  and  boiling  water  before  drinking  are  measures  to  be  adopted  in 
endemic  regions.  F.  buskii  is  said  to  be  very  common  in  South  China  in 
pigs.  Living  in  proximity  to  these  animals  should  be  avoided  and  cooking 
food  and  boiling  water,  therefore,  naturally  occur  to  one  as  sensible  pro¬ 
phylactic  measures.  Goddard  believes  that  uncooked  vegetables  or  raw 
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fruit  are  involved  in  the  spread  of  F.  rathouisi.  It  is  probably  common 
to  man  and  some  domestic  animal.  Cleanliness,  cooked  food,  boiled  water, 
and  keeping  animals  at  a  distance  would  seem  wise  measures  against  the 
spread  of  this  species.  As  H.  heterophyes  seems  to  be  common  to  several 
animals  besides  man  (having  been  reported  in  dogs,  foxes,  kites,  etc.), 
a  rational  prophylaxis  would  consist  in  the  avoidance  of  these  animals, 
and  in  cleanliness,  especially  the  boiling  of  drinking  water  and  cooking 
of  food. 


ENDEMIC  HEMOPTYSIS 

Creighton  Wellman 

Paragonimus  westermanii  measures  about  7  mm.  to  17  mm.  by  4  mm. 
to  9  mm.  The  eggs  are  operculated  and  measure  about  0.9  mm.  by  .06 
mm.  The  conditions  arising  from  its  presence  in  the  lungs  are  often  seen 
in  the  Far  East,  and  2  cases  from  the  Pacific  Coast  region,  1  reported  by 
myself,  have  been  observed.  My  own  case  came  from  Formosa,  where  the 
disease  is  endemic,  a  considerable  part  of  the  population  being  infected. 
It  is  probable  that  the  disease  will  gain  a  foothold  in  the  United  States. 

The  infected  patient  usually  has  a  chronic  cough  which  is  occasionally 
accompanied  by  attacks  of  hemoptysis  and  often  a  considerable  degree  of 
anemia.  The  hemoptysis  may  be  slight  or  considerable.  The  lungs  are 
tunneled  by  the  parasites  and  infiltrated  by  their  ova,  and  there  is  no 
hope  of  curing  the  condition.  Mild  cases,  if  reinfection  is  avoided,  may 
recover  spontaneously.  Palliative  and  symptomatic  treatment  with  gen¬ 
eral  tonic  measures  are,  therefore,  all  that  can  be  aimed  at. 

Preventive  Measures. — Sputum  and  other  discharges  containing  ova 
should  be  burned.  In  endemic  areas  water  should  he  boiled  before  drink¬ 
ing,  and  no  uncooked  food  should  be  eaten.  As  domestic  animals,  such 
as  cats,  dogs,  pigs,  etc.,  harbor  the  parasite,  both  in  the  Orient  and  here 
in  the  United  States  as  well,  association  with  these  should  be  avoided. 


SCHISTOSOMIASIS 

Creighton  Wellman 

There  are  three  species  of  Schistosoma  known  to  affect  man  in  trop¬ 
ical  and  subtropical  regions.  The  diseases  arising  from  the  presence  in 
the  tissues  of  these  different  worms  will  be  considered  separately. 

Endemic  Hematuria. — This  disease  is  due  to  Schistosoma  haemato¬ 
bium  and  is  found  in  Africa,  Mauritius,  and  the  near  East.  S.  haemato¬ 
bium  is  flattened  in  contour,  and  the  male  measures  11  mm,  to  15  mm, 
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by  0.9  mm.  to  1.1  mm.  The  female  is  rounded  and  measures  about  18 
mm.  to  20  mm.  by  0.2  mm.  to  0.3  mm.  The  eggs  are  oval  and  have  a 
terminal  spine.  They  measure  about  0.12  mm.  to  0.2  mm.  by  0.05  mm. 
to  0.07  mm.  The  integument  of  the  male  is  tuberculated.  The  parasites 
are  found  in  the  portal  vein  and  its  branches,  the  veins  of  the  bladder,  and 
of  other  pelvic  organs.  The  female  deposits  her  eggs  in  the  smaller  veins, 
especially  in  the  walls  of  the  bladder,  and  these  eggs  escape  through  the 
mucous  membrane  into  the  lumen  of  the  bladder  and  are  passed  with  the 
urine.  Other  organs,  notably  the  liver  and  rectum,  are  also  invaded. 


Fig.  1.  Schistosomal  Papilloma  of  the  Rectum.  Section  showing  ova  of  S.  haema¬ 
tobium  in  situ.  (After  Wellman.) 


The  conditions  set  up  by  the  presence  of  the  parasite  are  papillomatous- 
like  growths  in  the  mucous  membrane  of  the  bladder,  ulcers,  thickening 
of  the  bladder  walls,  etc.  Some  blood  is  usually  passed  with  the  urine, 
generally  to  be  seen  in  only  the  last  few  drops  passed.  Sometimes,  how¬ 
ever,  the  hemorrhage  is  extensive  and  the  entire  contents  of  the  bladder 
may  be  colored  with  blood.  Urinary  fistulse,  calculi,  urethral  stricture, 
etc.,  may  be  produced.  In  many  cases,  however,  the  presence  of  the  para¬ 
site  gives  rise  to  little  discomfort,  and  most  of  the  long  series  of  cases  seen 
by  me  in  West  Africa  were  of  a  mild  type. 

Remedial  Measures. — ISTo  specific  treatment  can  be  attempted.  Some 
authors  have  advocated  the  use  of  male  fern,  methylene-blue,  etc.,  but  re¬ 
sults  do  not  appear  to  be  encouraging.  As  Manson  observes,  the  treatment 
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resolves  itself  into  that  of  chronic  cystitis.  Urotropin  in  doses  of  5  gr. 
(O.dO  gm.)  three  times  a  day  may  be  tried. 

In  a  long  series  of  cases  treated  by  me  in  West  Africa  I  found  excellent 
results  from  the  exhibition  of  hyoscyamus,  probably  on  account  of  its 
sedative  effect  in  the  prevention  of  vesical  tenesmus.  Where  the  hema¬ 
turia  is  excessive,  adrenalin  may  be  tried  to  control  it  and  sedatives  may  be 
indicated  for  the  pain  which  is  sometimes  present. 

Irrigation  of  the  bladder  with  a  boric  acid  solution  (1  per  cent),  fol¬ 
lowed  by  1 :  5,000  solution  of  nitrate  of  silver,  has  been  very  beneficial  in 
my  experience. 

Calculi,  fistulse,  stricture,  etc.,  should  be  dealt  with  surgically.  In 
severe  cases  rest  in  bed  and  tonics  are  indicated.  The  patient  should 
be  encouraged  to  take  much  liquid.  Nourishing,  non-irritating  food  should 
be  recommended,  stimulants  and  spices  being  avoided.  Overexertion  and 
other  excesses,  chill,  and  all  physiological  depression  should  be  guarded 
against. 

I  have  found  that  the  administration  of  cod-liver  oil  is  usually  of 
great  benefit  in  this  chronic  and  exhaustive  disease. 

Preventive  Measures. — In  endemic  areas  one  should  avoid  bathing  in 
streams,  pools,  and  public  baths.  The  urine  and  feces  of  patients  should 
be  destroyed  or  disinfected.  Natives  should  be  specially  instructed  against 
urinating  into  streams  or  other  collections  of  water.  All  food  and  drink¬ 
ing  water  should  be  cooked  or  filtered,  and  the  source  of  supply  furnishing 
water  for  bathing  and  other  domestic  purposes  should  be  carefully 
inspected. 

Intestinal  Schistosomiasis. — This  disease  occurs  in  Africa  and  tropi¬ 
cal  America,  including  the  West  Indies,  and  is  due  to  infection  with 
Schistosoma  mansoni.  The  male  measures  about  12  mm.  by  0.44  mm., 
and  the  female  about  14.5  mm.  by  0.16  mm.  The  eggs  measure  149  p 
by  62  p-  and  have  a  lateral  spine. 

This  parasite  is  found  principally  in  the  mesenteric  veins.  The  eggs 
being  deposited  in  the  submucosa  of  the  intestines,  especially  the  rectum, 
give  rise  to  infiltration  and  papillomatoid  growths,  which  are  accompanied 
by  various  symptoms.  Diarrhea  and  dysentery  are  most  frequently  seen. 
Occasionally  other  organs,  notably  the  lungs  and  the  liver,  may  also  be 
affected.  In  case  of  such  latter  involvement  a  peculiar  fibroid  pneumonia 
and  cirrhosis  of  the  liver  are  found. 

Remedial  Measures. — As  in  the  case  of  endemic  hematuria,  no  specific 
treatment  can  be  attempted,  and  palliative  measures  are  the  most  that  can 
be  hoped  for. 

In  case  infiltrated  tumors  of  the  rectum  and  other  intestines  can  be 
felt,  these  should  be  treated  surgically.  Enemata  of  quinin  and  sodium 
hypochlorid  (1:  100)  have  been  recommended  when  there  are  ulcers  low 
down  in  the  bowels. 
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Preventive  Measures. — These  are  the  same  as  those  for  the  prevention 
of  endemic  hematuria. 

Katayama  Disease. — This  affection  is  caused  by  a  third  species, 
which  probably  has  a  wide  distribution  in  the  Orient  (Schistosoma 
japonica).  The  male  measures  9  mm.  to  12  mm.  by  0.5  mm.,  and  the 
female  12  mm.  by  0.4  mm.  The  eggs  measure  70  u  to  75  \i  by 
45  p  to  55  [A  ,  and  are  smooth  and  without  any  prominent  spine.  The  in¬ 
tegument  of  the  male  is  not  tuberculated. 

The  adult  parasites  seem  to  inhabit  the  smaller  blood-vessels  of  the 
mesentery,  and  the  ova  are  found  in  the  mucous  and  submucous  coats  of 
the  intestine  principally.  There  may  be,  however,  involvement  of  the 
liver,  mesenteric  glands,  pancreas,  and  almost  every  other  organ  of  the 
body,  including  the  brain.  The  bladder  has  not  been  shown  to  be  affected. 
When  the  brain  is  involved,  headache,  vertigo,  nervous  manifestations, 
jacksonian  epilepsy,  and  paralysis  may  all  appear. 

Remedial  Measures. — As  in  the  case  preceding,  no  specific  treatment 
is  available. 

Preventive  Measures. — Since  it  has  been  shown  that  the  cat  is  a  carrier 
of  S.  japonica,  destruction  of  these  animals  in  endemic  districts  should  be 
insisted  on.  Avoidance  of  uncooked  food  and  impure  water  is  also  to  be 
considered. 
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The  failing  interest  of  the  medical  profession  in  the  role  played  by 
animals  in  the  production  of  disease  Avas  most  successfully  revived  when 
the  white  man  invaded  the  tropics.  One  by  one  the  causes  or  means  of 
transmission  of  many  hitherto  obscure  diseases  were  found  to  fall  into 
this  group.  The  precise  information  concerning  the  life  history  of  these 
parasites,  the  acquisition  of  which  necessarily  precedes  rational  prophy¬ 
laxis,  was  largely  the  result  of  the  investigations  of  zoologists.  But  in 
many  instances  the  pages  record  the  labors  of  the  physician  in  the  far 
parts  of  the  earth. 

Filaria  Bancrofti — Prophylaxis. — Through  the  brilliant  experiments 
of  Manson  in  China,  Bancroft  in  Australia,  Low  in  the  West  Indies,  and 
J ames  in  India,  it  has  been  definitely  established  that  certain  mosquitoes 
act  as  immediate  hosts  for  the  embryos  of  F.  bancrofti.  The  embryos 
F.  nocturna,  circulating  with  the  peripheral  blood  of  the  human  host,  are 
taken  up  by  various  species  of  Culex  and  Anopheles.  In  the  tissues  of 
these  insects  they  develop  and  undergo  a  metamorphosis,  which  necessarily 
precedes  their  reintroduction  into  a  human  host.  The  most  widely  dis¬ 
tributed  of  these  mosquitoes  is  Culex  fatigans,  var.  skusii,  a  voracious  night 
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feeder,  which  acts  as  intermediate  host  in  Asia,  Australia,  the  West  Indies, 
and  elsewhere.  James  showed  that  Anopheles  rossi,  Culex  microanulatus, 
and  Culex  albopictus  were  favorable  hosts  in  India.  According  to  Annett, 
JJutton,  and  Elliott,  F.  noctuma  undergoes  complete  metamorphosis  in 
Anopheles  costalis  in  West  Africa.  The  theory  that  infected  mosquitoes 
remoculate  the  human  host  during  a  subsequent  feeding  received  support 
from  the  domain  of  comparative  pathology.  Grassi  and  Noe  were  able  to 
produce  infection  in  muzzled  dogs  which  had  been  subjected  to  the  bites  of 
mosquitoes  infected  with  the  larvae  of  Filaria  immitis.  Hence,  prophy¬ 
laxis  here  coincides  with  that  against  malaria.  Protecting  the  mosquitoes 
agajnst  infection,  by  screening  human  hosts,  is  almost  as  important  as 
culicidal  measures. 

Treatment— The  treatment  of  the  various  lesions  resulting  from  the 
obstruction  of  the  lymphatics  has  perhaps  some  hope  of  now  being  trans¬ 
ferred  from  the  surgical  side  to  the  medical.  Attempts  to  kill  the  parasites 
with  thymol,  extractum  felicis,  methylene-blue,  benzoic  and  boric  acids, 
sodium  benzoate,  picric-nitrate  of  potash,  etc.,  have  been  abandoned  as 
failures.  The  usual  termination  of  hematochyluria  was  suicide ;  of 
varicose  glands,  recurrent  lymphangitis,  often  followed  by  elephantiasis. 

McDill  and  the  writer  treated  a  case  of  hematochyluria  with  the  X-rays 
and,  at  the  suggestion  of  Musgrave,  cinchonized  her  before  applying  the 
rays.  This  patient  recovered.  The  embryos  disappeared  from  her  blood, 
and  she  was  in  perfect  health  four  years  later. 

Wellman  and  von  Adelung  tried  this  method  with  apparent  success, 
but  the  latter  reported  on  its  failure  later  on. 

It  appears,  however,  that  recent  arsenical  preparations  kill  the  adult 
worms.  This  means  much,  for  the  early  destruction  of  the  parasites 
promises  relief  from  many  hopeless  conditions  and  from  the  surgical  in¬ 
tervention  which  is  so  often  the  last  resort.  O’Brien  killed  off  the-  em¬ 
bryos  F.  nocturna  from  the  circulation  of  a  Cingalese  with  atoxyl;  and, 
as  they  did  not  reappear  during  a  year’s  observation,  it  is  presumable  that 
the  parent  worms  were  killed.  This  case  received  intravenous  injections 
of  5  minims,  gradually  increased  to  40  minims,  of  a  5  per  cent  solution 
in  sterile  saline.  It  was  given  at  first  every  three  or  four  days,  and  later 
every  day,  the  whole  treatment  lasting  about  six  weeks. 

Reichmann  gave  0.3  gm.  “Ehrlich-Hatta”  to  a  patient  suffering  from 
pleurisy  with  an  undetermined  filaria-like  worm  in  the  pleural  exudate. 
This  was  followed  by  recovery. 

Pilcher  and  Pilcher  treated  a  white  female,  thirty-five  years  old,  who 
developed  chyluria  four  years  after  leaving  the  Jropics.  Chylous  urine 
was  secreted  from  the  left  ureter  only.  She  was  given  0.6  gm.  “606” 
hvpodermically  without  any  marked  constitutional  derangement.  The 
filarial  embryos,  which  appeared  only  at  night  in  the  peripheral  circula¬ 
tion,  and  hence  were  probably  the  embryos  of  F.  bancrofti,  disappeared 
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within  twenty-four  hours  after  the  injection.  Between  the  sixty-eighth 
and  seventy-second  hours  following  the  treatment  the  urine  became 
markedly  chylous  and  contained  a  large  number  of  dead  embryos  and 
threadlike  adult  parasites. 

Werner  (1911)  reports  a  failure  after  the  intravenous  injection  of 
0.5  gm.  arsphenamin.  The  F.  nocturna  were  not  diminished  in  numbers 
three  days  after  treatment. 

For  surgical  technic  in  connection  with  filariasis,  the  reader  is  referred 
to  the  articles  of  Charles,  Werner,  Stokes,  and  Lanz. 

Dracunculus  Medinensis  (Guinea  Worm,  Medina  Worm,  the  Worm 
of  Pharaoh,  etc.) — Prophylaxis. — The  idea  that  infection  with  the  guinea 
worm  is  acquired  by  drinking  polluted  waters  can  be  traced  back  to  an¬ 
tiquity.  O’Donovan,  who  explored  the  Merv  oasis,  records  the  statement 
of  a  Khan  of  the  Turcomans,  “that  anyone  who  drinks  the  stagnant  water 
of  the  rain  pools,  or  that  of  the  tanks  of  the  caravanserais  (in  southern 
Bokhara),  is  certain  to  take  into  his  system  the  egg  of  the  rishte ,  which 
will  then  infallibly  develop  itself.”  Several  observations  point  to  the  in¬ 
cubation  period  in  man  being  from  eight  months  to  a  year. 

The  experiments  of  Fedschenko  in  Turkestan,  which  have  been  con¬ 
firmed  by  ManSon  and  Blanchard,  point  to  certain  fresh  water  Cyclops 
(Cyclops  quadricornis,  strenuus,  viridis,  bicuspidatus)  as  the  intermediate 
host.  The  filarial  embryos  escaping  into  water  pass  through  the  integu¬ 
ment  and  into  the  body  cavity  of  the  Cyclops.  There  they  undergo  a 
metamorphosis  somewhat  similar  to  that  of  F.  nocturna  in  the  mosquito. 
Wenyon  confirmed  the  observation  of  Leiper,  that  the  addition  of  very 
dilute  hydrochloric  acid  caused  the  completely  metamorphosed  embryo  to 
desert  the  Cyclops — thus  simulating  the  probable  course  of  events  in  the 
human  stomach.  These  experiments  make  it  almost  certain  that  infection 
is  acquired  through  drinking  water.  However,  as  Plehn  was  apparently 
successful  in  infecting  a  monkey  by  feeding  the  undeveloped  larvae,  one 
should  guard  against  more  direct  methods  of  infection,  as  well  as  adhering 
to  the  use  of  boiled  or  carefully  filtered  water. 

Treatment. — The  ancient  method  of  gradually  extracting  the  untreated 
worm  by  winding  it  on  a  split  stick  should  be  avoided.  Accidental  rupture 
of  the  parasite  is  followed  by  serious  results — intense  inflammation  and 
suppuration,  often  followed  by  bone  necrosis,  septicemia,  or  contractions 
and  ankyloses. 

In  the  endemic  regions  natives  who  make  a  vocation  of  extracting  the 
worm  acquire  great  skill.  With  their  small  light  hands  they  knead  the 
worm  toward  the  opening  and  seldom  break  it.  According  to  Maclean,  the 
practice  of  douching  the  part  with  cold  water  to  aid  extraction  was  uni¬ 
versal  in  the  endemic  regions  in  India.  There  is  no  doubt  that  this 
practice  hastens  the  emptying  of  the  worm’s  uterus,  and  so  minimizes  the 
dangers  incident  to  extraction.  Manson  recommends  the  following  pro- 
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cedure :  the  site  occupied  by  the  parasite  should  be  douched  with  cold  water 
three  or  four  times  a  day,  and  in  the  meantime  protected  by  dressings 
wet  with  water.  As  a  result  of  this  stimulation  the  uterus  empties  itself 
more  rapidly.  Complete  evacuation  is  assured  when  the  worm  no  longer 
reacts  to  the  water  test.  Now  extraction  is  comparatively  easy. 

However,  the  method  of  Emily  is  perhaps  the  best  and  safest,  and  its 
value  has  been  amply  confirmed.  If  the  worm  is  protruding,  a  1 : 1,000 
solution  of  bichlorid  of  mercury  is  injected,  by  means  of  a  fine  syringe, 
into  its  body ;  twenty-four  hours  later  it  may  be  extracted  with  ease.  If 
the  worm  is  not  visible,  a  few  drops  of  the  same  solution  are  injected  as 
near  it  as  possible.  The  worm  dies  and  is  absorbed,  or  may  then  be  ex- 
tracted  with  the  aid  of  a  knife. 

Filaria  Loa.— It  is  not  known  just  how  infection  with  F.  loa  takes 
Place.  The  weight  of  evidence  points  to  F.  diurna  as  the  embryo  of  F.  loa. 
This  is  supported  by  Huffman,  who  studied  the  embryos  extracted  from  a 
live  loa.  On  the  assumption  that  the  embryos  of  F.  loa  circulate  in  the 
daytime,  Manson  has  suggested  that  some  day-biting  insect,  such  as  the 
Mangrove  fly  (Chrysops  dimidiatus),  must  act  as  intermediate  host. 

It  seems  certain  that  F.  diurna  must  be  a  different  embryo  from  F. 
nocturna,  for  Annett,  Hutton,  and  Elliott  found  that  the  latter  developed 
in  Anopheles  costalis,  while  the  former  did  not. 

Brumpt  did  not  succeed  in  developing  F.  diurna  in  a  species  of  Glos- 
sina,  but  the  list  of  biting  flies  in  the  endemic  region  has  by  no  means 
been  exhausted.  That  the  disease  is  perhaps  only  acquired  in  “the  bush” 
may  follow  from  information  acquired  by  the  writer  from  Dr.  Emil  Blun- 
den,  long  a  missionary  at  Batanga,  German  Cameroon,  West  Africa.  He 
felt  that  there  was  much  a  priori  evidence  that  loa  infection  followed  the 
bites  of  certain  flies,  and  cited  as  evidence  that,  according  to  his  observa¬ 
tions,  when  women  accompanied  their  husbands  on  itinerary  expeditions, 
they  were  severely  bitten  by  flies,  and  that  all  these  women  who  travel 
about  much  become  infected  with  loa.  Their  husbands,  who  lead  a  more 
active  life,  are  less  severely  bitten,  and  often  escape  infection.  Further, 
the  wives  of  government  officials  who  stay  at  home  escape  infection. 

Treatment. — Usually  the  presence  of  the  loa  is  not  suspected  until  it 
is  seen  making  its  way  beneath  the  skin  of  the  body  or  extremities,  or 
under  the  conjunctiva.  Its  passage  beneath  the  conjunctiva  is  usually 
accompanied  by  a  stinging  pain  and  slight  edema.  Persons  harboring  the 
loa  usually  complain  of  the  repeated  appearance  of  single  or  multiple 
swellings  on  various  parts  of  the  body — especially  the  extremities.  These 
are  the  so-called  “Calabar  swellings.”  Manson  has  brought  forward  evi¬ 
dence  to  show  that  these  are  due  to  the  subcutaneous  discharge  of  the 
embryos  of  the  loa — the  resulting  edema  being  analogous  to  that  following 
the  rupture  of  the  Medina  worm.  In  the  case  of  the  loa,  however,  the  swell¬ 
ing  is  transitory.  Taken  altogether,  the  symptoms  hardly  call  for  medical 
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treatment.  However,  it  is  customary,  particularly  in  the  case  of  neuras¬ 
thenic  whites,  to  remove  the  parasites  one  after  another,  as  opportunity 
offers.  When  one  appears  beneath  the  skin  or  conjunctiva,  it  is  seized 
and  held  by  forceps  while  cocain  is  applied.  Then  it  is  cut  down  upon 
and  removed.  This  should  he  done  without  rupturing  the  parasites,  for 
rupture  is  followed  by  intense  local  edema  which,  in  the  case  of  the  eye, 
is  uncomfortable,  and,  though  not  dangerous,  requires  treatment  for  three 
or  four  days. 

Perhaps  rupture  of  the  male  is  not  followed  by  edema.  Dr.  Blunden 
ruptured  a  loa  while  removing  it  from  the  conjunctiva,  and  there  fol¬ 
lowed  an  intense  edema.  This  worm  was  one  of  the  female  loas  described 
by  Huffman  and  the  writer. 

Filaria  Per stans. — Wellman  found  what  he  believed  to  be  develop¬ 
mental  forms  of  this  filaria  in  ticks  (Ornithodorus  moubata)  fed  on  in¬ 
fected  blood.  His  experiments  were  performed  with  ticks  bred  from  eggs 
and  conducted  more  carefully  than  those  of  Feldman.  Eiilleborn  was 
unable  to  confirm  these  observations,  and  also  had  failures  with  Stego- 
myia  fasciata,  Culex  pipiens,  and  Pulex  irritans.  He  refers  to  the 
work  of  Hoe,  who  had  reported  the  metamorphosis  of  the  Filaria  Grassi  of 
dogs  in  a  tick. 


OTHER  NEMATODE  INFECTIONS 

Creighton  Wellman- 
Revised  by  Samuel  T.  Darling 

Strongyloides  Stercoralis. — This  parasite  has  a  geographical  distri¬ 
bution  closely  coinciding  with  that  of  hookworm.  The  worm,  Strongy¬ 
loides  stercoralis,  is  heterogeneous  in  its  development  and  several  stages, 
consisting  of  two  phases — a  parasitic  generation  and  a  free-living  form — 
which  were  formerly  thought  to  be  different  parasites,  are  found  in  man. 
The  heterogamy  of  Strongyloides  stercoralis  has  resulted  in  much  con¬ 
fusion  regarding  its  name.  It  is  seen  in  two  forms:  (1)  the  parasitic 
generation  measures  about  2.2  mm.  by  0.034  mm.  The  cuticle  is  finely 
striated.  The  mouth  has  four  lips,  the  esophagus  is  cylindrical  and  about 
one-third  the  length  of  the  body.  The  anus  opens  near  the  posterior  ex¬ 
tremity,  the  vulva  at  the  posterior  third  of  the  body.  The  eggs  average 
about  0.055  mm.  by  0.032  mm.  This  generation  is  either  parthenogenetic 
or  hermaphroditic.  (2)  The  free  living  generation  is  sexually  differenti¬ 
ated.  The  body  is  smooth  and  the  mouth  has  four  lips.  The  esophagus  is 
short  with  a  double  rhabdoid  dilatation.  The  females  measure  about 
1.5  mm.  by  0.08  mm.,  the  males  1  mm.  by  0.05  mm.,  and  the  ova  0.07  by 
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Irim’  sPecimens  measured  from  cases  seen  in  Panama  were 

slightly  larger  than  these.  In  specimens  of  feces  or  in  cultures  of  the  same 
ere  is  among  natives  of  the  tropics  a  predominance  of  rhabditiform  larvae 
which  develop  m  the  soil  into  the  sexually  differentiated  generation. 
Among  natives  of  colder  climates  there  is  a  predominance  of  lame  some¬ 
what  longer  and  slenderer,  known  as  filariform.  Rarely  ova  are  found  in 
the  stools. 

The  infection  arises  through  invasion  of  the  skin  by  the  filariform 
larvae  either  of  the  direct  parasitic  generation  or  of  the  filariform  larval 
of  the  sexually  differentiated  generation.  These  larvae  develop  into  the 
female  mother  worms  which  invade  the  mucosa  and  sometimes  the  sub¬ 
mucosa  of  the  stomach  and  upper  part  of  the  small  intestine.  Here  in  the 
epithelium  of  the  crypts  the  embryos  are  placed,  and  some  are  deposited 
free  in  the  lumen  of  the  bowel.  Certain  tissue  reactions  take  place  such  as 
proliferation  of  round  and  connective  tissue  cells  in  those  portions  of  the 
mucosa  invaded  by  the  worms. 

Portals  of  entry  for  microorganisms  must  be  made  by  the  mother 
worm  and  her  embryos,  although  no  case  of  generalized  infection  is  known 
to  have  arisen  in  this  way. 

Symptoms. — “Cochin  China,  diarrhea’’  was  formerly  thought  to  have 
been  caused  by  this  nematode  but  it  is  not  believed  at  present  that  the 
worms  can  provoke  diarrhea.  Among  over  one  hundred  cases  of  this  in¬ 
fection  studied  at  Ancon  hospital  there  were  no  cases  in  which  diarrhea 
was  a  symptom  of  any  note.  The  stools  of  animals  infected  with  other 
species  of  the  genus  are  well  formed.  On  the  other  hand,  in  animals  and 
in  man  infected  with  this  class  of  nematodes  anemia  has  been  observed, 
although  it  has  been  impossible  to  say  that  it  was  entirely  due  to  the  activi¬ 
ties  of  the  nematode. 

Askanazy  and  the  writer  have  found  that  the  female  mother  worm  and 
her  embryos  which  are  imbedded  in  the  mucosa  contain  fat  droplets  and 
Askanazy  believed  that  the  mother  worm  obtained  sustenance  in  the  latter 
location.  While  nothing  definite  is  known  about  the  possible  pathogenic 
activities  of  this  nematode-,  it  should  probably  be  regarded  as  a  possible 
cause  of  anemia  and  as  a  portal  of  entry  for  microorganisms,  even  the 
tubercle  bacillus. 

Remedial  Measures. — In  view  of  the  fact  that  the  worms  burrow  into 
the  mucous  membrane  of  the  intestine,  treatment  is  unsatisfactory.  Vari¬ 
ous  anthelmintics  have  been  used,  but  without  much  success.  Cheno- 
podium  has  been  recommended  by  several  writers,  but  in  the  hands  of  the 
writer  it  has  proved  of  no  value. 

Carbon  tetrachlorid  is  more  active  in  the  upper  part  of  the  intestinal 
tract  and  may  be  given  a  trial  (see  article  on  Hookworm). 

Preventive  Measures. — The  prophylaxis  should  be  the  same  as  that 
against  hookworm. 
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Trichocephaliasis. — Trichuris  trichiura, '  commonly  known  as  whip¬ 
worm,  is  very  common  in  warm  regions,  in  some  districts  over  half  the 
inhabitants  being  infected.  The  worm  measures  from  40  to  45  mm. 
(male),  and  from  45  to  50  mm.  (female)  in  length.  The  eggs  are  longly 
oval,  brownish  in  color,  thick-shelled,  with  a  clear  plug  at  each  end,  and 
measure  about  50  by  23  f*. 

The  worms  are  found  in  the  cecum,  more  rarely  in  the  ascending  colon 
and  appendix.  The  effects  on  the  host  are  not  thought  to  be  serious,  al¬ 
though  many  authors  consider  that,  as  the  anterior  extremity  of  the  worms 
is  often  found  buried  in  the  intestinal  mucosa,  the  presence  of  the  worms 
may  facilitate  the  entry  of  secondary  bacterial  invaders,  and  lead  to  in¬ 
testinal  disturbances,  appendicitis,  etc.  The  received  ideas  as  to  the 
innocuousness  of  T.  trichiura  would  seem  to  need  revision  since  the  pub¬ 
lished  fatal  cases  of  Musgrave,  Clegg  and  Polk,  and  of  Jamieson  and 
Lauder.  The  pathology  of  such  cases  appears  to  consist  of  a  severe 
secondary  anemia. 

Remedial  Measures. — Anthelmintics  may  be  tried,  although  it  seems 
to  be  the  consensus  of  opinion  among  those  who  have  studied  the  parasite 
that  it  is  impossible  to  expel  it  with  any  degree  of  thoroughness.  Mus¬ 
grave  and  others  recommend  benzene  irrigations,  1  to  4  drams  (15  to 
60  c.c.)  to  the  quart  of  water.  Riesman  considers  that,  “unless  it  can  be 
definitely  proved  that  the  worms  are  causing  disturbances,  it  is  best  not  to 
persist  in  attempts  at  their  removal.” 

Preventive  Measures. — Cleanliness,  a  pure  water  supply  (or  at  least 
boiling  or  filtering  of  suspicious  water),  and  the  avoidance  of  pets  which 
harbor  the  worm  are  all  to  be  kept  in  mind. 

Strongylosis. — Several  small  worms  belonging  to  the  genera 
Strongylus  and  Trichostrongylus  have  been  reported  from  the  tropics  as 
occurring  in  man. 

1.  In  Strongylus  subtilis  the  males  measure  about  4  to  5  mm.  by 
0.09-0.07  mm.  The  female  measures  5.6  to  7  mm.  by  0.09  mm.  The 
eggs  are  oval,  with  thin  shells,  and  resemble  hookworm  ova. 

2.  In  Strongylus  gibsoni  the  male  measures  21  mm.  in  length  and  has 
the  anus  0.2  mm.  and  the  vulva  0.5  mm.  from  the  tip  of  the  tail.  The 
eggs  measure  110  n  by  53  p-. 

3.  In  Trichostrongylus  instabilis  the  male  measures  4  to  5  mm.  in 
length  by  about  0.08  mm.  in  breadth  at  its  greatest  diameter.  The  female 
measures  5  to  6  mm.  in  length  by  about  0.09  in  thickness.  The  anus  is 
about  0.07  mm.  and  the  vulva  about  1.2  mm.  in  front  of  the  posterior  ex¬ 
tremity.  The  eggs  measure  72  to  80  \i  by  40  to  43  \i.  The  life  history 
is  unknown. 

4.  In  Trichostrongylus  probolurus  the  male  measures  4.5  to  5.5  mm. 
long  by  0.08  mm.  at  its  greatest  diameter,  and  the  female  4.5  to  6  mm.  by 
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1.15,  the  anus  being  0.05  mm.  and  the  vulva  1.25  mm.  in  front  of  the  pos¬ 
terior  extremity.  The  eggs  measure  76  to  80  p  by  43  to  46  p.  The  life 
history  is  unknown. 

5.  In  Trichostrongylus  vitrinus  the  male  measures  4  to  5.5  mm.  long 
by  .085  mm.  thick  at  its  greatest  diameter.  The  female  measures  5  to 

6.5  mm.  long,  while  the  vulva  is  1.15  to  1.25  mm.  in  front  of  the  posterior 
extremity.  The  eggs  measure  84  to  90  p  by  46  to  50  p.  The  life  history 
is  unknown. 

&  subtilis  occurs  in  camels  and  men  in  Egypt  and  the  Orient.  T.  in- 
stabilis  and  T.  probolurus  are  normally  parasites  of  sheep,  antelopes,  and 
dromedaries,  the  former  occurring  also  in  monkeys.  Possibly  the  unde¬ 
termined  nematode  embryo  found  by  myself  in  the  blood-stream  of  a  West 
African  negro  is  to  be  referred  to  some  such  worm  as  the  above.  In  such 
an  event  the  life  history  probably  resembles  that  of  hookworm. 

No  particular  ill  effects  have  been  noticed  from  the  presence  of  these 
parasites  in  the  intestine. 

Remedial  Measures. — The  worms  are  delicate  and  probably  any  ver¬ 
mifuge  followed  by  a  purgative  would  expel  them. 

(Esophagostomiasis. — Several  species  of  (Esophagostoma  have  been 
found  in  man  in  the  tropics,  as  follows : 

1.  In  (Esophagostoma  brumpti  the  female  only  is  known  and  measures 

8.5  to  10.2  mm.  by  0.295  to  0.325  mm.  Reported  from  West  Africa. 

2.  The  worm,  (Esophagostoma  stephanostomum  var.  thomasi,  from 
South  America  is  similar  in  its  structural  characters  and  habits  to  the  fore¬ 
going.  It  has  been  suggested  that  some  of  the  forms  of  tropical  anemia  in 
Central  and  South  America  may  be  due  to  such  worms  as  this.  The  species 
under  discussion  has  been  studied  carefully  and  causes  cystic  nodules  in 
the  walls  of  the  intestine.  Romanovitch  has  reported  septicemia  in  a 
monkey  caused  by  oesophagostomiasis. 

3.  (Esophagostoma  apiostomum  resembles  Necator  americanus  rather 
closely  in  size  and  general  macroscopic  appearance,  but  lacks  the  charac¬ 
teristic  crook  at  the  anterior  end  of  the  body,  and  possesses  a  terminal 
mouth  which  is  surrounded  by  setae  which  protrude  through  its  aperture. 

Leiper  has  noted  extensive  diarrhea  and  scouring  in  many  of  the  lower 
animals  caused  by  various  species  of  (Esophagostoma,  but  points  out  that 
in  the  tropics  the  cysts  and  lesions  of  the  epithelium  associated  with  the 
presence  of  these  worms  in  man  might  easily  be  overlooked.  The  worms 
encyst  themselves  in  the  walls  of  the  cecum  and  colon  and  should  be 
thought  of  when  an  unexplained  dysentery  with  anemia  is  present. 

Remedial  Measures.— There  is  no  hope  of  expelling  the  two  species 
first  mentioned  by  means  of  a  vermifuge.  The  last-named  worm  will 
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probably  be  confused  with  bookworm,  but  if  recognized  can  evidently  be 
expelled  with  thymol. 

Other  Nematodes  of  Doubtful  Pathogenesis. — In  addition  to  the 
foregoing  there  are  a  few  worms  parasitic  in  man  which  have  some  claim 
to  be  considered  tropical  parasites.  These  are  Tridontophorus  diminutus, 
Lagochilascaris  minor,  and  Physaloptera  mordens.  Owing  to  space  con¬ 
siderations,  they  will  not  be  considered  in  detail  here. 

Gnathostoma  Siamense. — The  female  worm  only  is  known  and  meas¬ 
ures  9  mm.  by  1  mm.  The  anterior  third  of  the  body  is  set  with  spines. 
This  parasite  was  first  found  in  the  breast  of  a  young  Siamese  woman. 
The  patient  had  a  hard  painful  swelling  in  her  breast  accompanied  by 
fever.  On  the  skin  appeared  nodules  the  size  of  a  bean,  from  one  of  which 
the  worm  was  removed.  Two  other  similar  cases  have  since  been  reported. 
Similar  species  live  in  the  stomach  of  cats,  dogs,  pigs,  oxen,  and  monkeys 
in  the  Orient  and  in  South  America. 

The  treatment  is  surgical. 

Leeches 

A  number  of  species  of  these  animals  attack  man  in  tropical  countries. 
Most  of  them  are  distributed  in  collections  of  water,  particularly  pools 
with  stagnant  or  swampy  water  visited  by  animals. 

A  troublesome  form  is  encountered  in  damp  forests  and  in  wet  sylvan 
glades.  These  are  smaller  than  those  found  in  pools  and  they  climb  up 
the  vegetation  for  a  sufficient  distance  to  attach  themselves  to  passing  ani¬ 
mals  and  man.  A  few  of  the  most  important  tropical  species  are  Limnatis 
nilotica,  L.  mysomelas,  L.  granulosa,  Haunadipsa  ceylonica,  etc. 

L.  nilotica  is  usually  taken  into  the  mouth  with  drinking  water,  or  at¬ 
tacks  persons  bathing.  It  has  been  observed  in  the  pharynx,  larynx, 
esophagus,  nasal  cavities,  vagina,  and  conjunctiva.  H.  ceylonica  clings  to 
leaves  or  twigs  and  springs  upon  passing  men  or  animals.  Its  bites  are 
said  to  be  extremely  liable  to  become  painful  and  dangerous  ulcers.  Death 
has  been  known  to  result  from  the  attacks  of  large  numbers  of  these  para¬ 
sites.  It  should  not  be  forgotten  that  leeches  are  the  hosts  of  trypanosomes 
and  other  parasites,  and  their  bite  may  introduce  these  into  man  as  well 
as  into  animals.  Numerous  undescribed  species  occur  in  various  parts  of 
the  tropics. 

Remedial  Measures. — When  the  animals  were  in  the  nares  Manson 
succeeded  in  removing  them  by  attaching,  through  a  speculum,  a  spring 
forceps  to  their  hinder  end,  and  afterward  injecting  salt  and  water.  They 
should  be  carefully  looked  for  in  the  mucous  orifices  of  the  body  when 
their  presence  is  suspected.  When  attacking  the  skin  they  should  be 
promptly  removed  and  an  antiseptic  applied. 
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Preventive  Measures. — It  is  sometimes  difficult  to  protect  one’s  self 
from  attack,  as  some  species  are  able  to  force  their  way  even  under  close- 
fitting  garments.  Manson  recommends  that  when  passing  through  jungle 
lands  in  which  leeches  abound  one  should  have  the  feet  and  legs  protected. 
Woolen  puttees  which  are  wrapped  around  the  leg  are  effective  in  keeping 
leeches  out.  It  is  helpful  to  wear  stout  socks  which  may  be  brought  out 
over  the  folded-in  trousers  ends.  Care  in  the  selection  of  drinking  water 
is,  of  course,  an  obvious  precaution. 
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AFFECTIONS  DUE  TO  POISONOUS  REPTILES,  FISH,  ARTHROPODS 
(INCLUDING  MYIASIS),  AND  PLANTS 

Creighton  Wellman 
Revised  by  Samuel  T.  Darling 

SNAKE  POISONING 

Venomous  snakes  grow  to  a  larger  size  in  the  tropics  and  their  bites 
are  dangerous  and  often  fatal.  Two  families  and  a  subfamily  are  gen¬ 
erally  recognized,  Viper idse,  Colubridse  and  Hydropliinse. 

The  family  Viper idse  or  vipers  contains  the  well-known  copperhead, 
water  moccasin,  bush  master  (surucucu  of  Brazil),  Urutu,  fer-de-lance  and 
rattlesnakes.  These  are  the  pit  vipers,  so-called  because  of  the  deep  de¬ 
pression  on  each  side  between  the  eye  and  the  nostril.  The  family  also  in¬ 
cludes  the  true  vipers,  such  as  Russell’s  viper  of  India,  the  puff  adder  and 
horned  viper  of  Africa. 

The  other  family  Colubridse  is  represented  in  America  by  the  coral 
and  harlequin  snakes ;  in  Asia  by  the  cobra  and  the  hamadryad  and  kraits ; 
in  Africa  by  the  Egyptian  asp;  in  Australia  by  the  black  and  brown 
snakes ;  and  in  Europe  by  the  European  viper. 

The  water  snakes  of  a  venomous  nature  are  included  in  the  subfamily 
Hydrophinse  containing  the  sea  snake  of  the  Indian  Ocean  and  another 
species  living  in  fresh  waters  of  the  Philippines. 

The  snake  in  striking  coils  and  thrusts  its  body  forward  about  one- 
half  its  length.  The  head  is  bent  backward  and  the  jaws  widely  opened. 
The  maxilla  is  rotated  forward  and  the  fangs  erected.  In  biting,  the 
closure  of  the  jaws  by  muscular  contraction  squeezes  venom  out  into  the 
wound  made  by  the  fangs,  for  the  poison  gland  is  enclosed  by  the  temporal 
muscle. 

The  venom  is  secreted  by  what  is  histologically  a  serous  gland  homolo¬ 
gous  with  the  parotid.  It  is  clear  or  slightly  milky  and  of  a  straw  or 
slightly  greenish  tint ;  very  complex  in  composition  and  in  its  effects  on 
animals.  Its  toxicity  depends  on  the  species  of  snake,  the  amount  injected 
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and  the  condition  of  snake  and  also  on  the  species  and  age  of  the  animal 
bitten. 

Snake  venom  varies  in  composition  with  the  different  species  of 
snakes,  but  the  following  substances  determined  by  their  physiological 
effects  on  animals  have  been  noted :  (a)  neurotoxins,  having  specific  effects 
on  the  respiratory  and  vasomotor  centers,  and  others  acting  on  musele- 
nerve-end  organs;  (&)  agglutinins,  a  fibrin  ferment,  an  antifibrin  ferment, 
a  proteolytic  ferment  and  agglutinins ;  (c)  various  cytolysins  active 
against  erythrocytes,  leukocytes,  endothelial  cells  and  nerve  cells  besides 
antibactericidal  and  other  principles. 

The  effects  of  the  venom  of  a  particular  snake  will  depend  on  the 
properties  of  the  constituent  substances  in  the  venom.  The  toxic  powers 
of  the  venom  of  Colubridse  are  greater  than  those  of  the  Viperidse  and  they 
differ  in  character. 


Symptoms  of  Colubrine  Poisoning 
{the  Cobra,  Naja  tripudians ) 

Intense  pain  at  seat  of  bite,  local 
burning  extending  up  the  arm  or  leg 
to  body,  local  edema  and  congestion. 

Intoxication,  prostration,  muscular 
weakness  and  paralysis,  cold  sweats, 
salivation  becoming  profuse,  nausea, 
vomiting,  somnolence,  rapid  respira¬ 
tion.  Marked  paralysis  of  tongue  and 
pharynx,  inability  to  speak.  Death  due 
to  failure  of  respiration. 

Symptoms  like  acute  bulbar  paralysis. 


Symptoms  of  Viperine  Poisoning 

{RusseIVs  viper,  Vipera  russellii ) 

Painful  swelling  about  the  bite, 
rapidly  spreading.  Excitation,  thready 
pulse,  rapid  respirations  and  great 
prostration,  stupor,  cold  sweat,  convul¬ 
sions  and  circulatory  failure. 

Blood  is  fluid  at  autopsy.  (After 
poisoning  by  the  rattlesnake.) 

The  diamond  rattler  causes  local 
pain,  hemorrhage,  edema,  ecchymoses 
at  the  bite  with  sweating,  prostration, 
vomiting,  diarrhea,  dyspnea  and  col¬ 
lapse. 


General  and  Specific  Treatment. — A  number  of  specific  sera  have  been 
prepared  and  have  proved  of  great  value  in  reducing  the  mortality  from 
snake  poisoning.  This  is  particularly  true  in  Brazil  where  the  Instituto 
de  Butantan  in  the  State  of  Sao  Paulo  prepares  sera  active  against  some 
of  the  more  numerous  venomous  snakes  of  that  and  adjoining  states. 

As  these  sera  are  strictly  specific  it  is  necessary  to  know  the  species  of 
snake  that  has  bitten  the  patient.  In  Brazil  this  is  usually  known  and  in 
every  village  and  on  many  plantations  sera  are  kept  on  hand  for  emergency 
requirements.  Sera  must  be  given  shortly  after  the  receipt  of  the  bite 
to  be  efficacious,  and  they  must  be  given  in  proportion  to  the  amount  of 
venom  injected.  If  the  circumstances  demand  urgent  action,  the  serum 
may  be  given  intravenously,  otherwise  it  may  be  administered  subcu¬ 
taneously  or  intramuscularly.  The  patient  must  be  carefully  watched  and 
additional  serum  given  if  the  symptoms  demand  it.  ... 

Non-Specific  Treatment. — When  specific  sera  are  not  available,  it  is 

recommended  to: 
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Prevent  absorption  or  flow  of  lymph  and  blood  away  from  the  injured 
spot  or  bitten  area. 

Apply  medicaments  locally  to  neutralize  or  destroy  the  venom. 

Aid  in  the  removal  of  excreted  venom. 

When  a  limb  has  been  bitten,  two  or  three  tourniquets  should  be  applied 
proximal  to  the  bite,  and  the  tissues  near  the  bite  should  be  freely  incised 
along  the  course  of  the  blood-vessels  and  lymphatics.  The  ligature  must 
not  be  applied  continuously  for  too  long  a  period,  but  may  be  loosened  for 
a  few  seconds  and  reapplied. 

A  strong  solution  of  potassium  permanganate  may  be  applied  to  the 
tissues  using  a  small  lancet  to  reach  the  deeper  parts.1  On  the  supposition 
that  the  venom  is  excreted  from  the  gastric  mucosa  gastric  lavage  has  been 
recommended. 

Artificial  respiration  should  be  maintained  when  there  is  respiratory 
failure,  and  very  large  doses  of  strychnin  may  be  used  hypodermically  as 
a  stimulant.  Muller  recommends  1/10  gr.  every  fifteen  minutes  until 
urgent  symptoms  have  disappeared. 

Many  cases  of  snake  bite  do  not  prove  fatal,  for  much  depends  on  the 
dose  of  venom  received  and  the  age  of  the  person.  It  is  impossible  to  know 
what  value  some  of  the  general  non-specific  measures  possess  in  treatment.2 

Prophylaxis. — The  best  preventive  against  snake  bites  is  the  use  of 
the  long  pigskin  or  other  leather  putties.  They  should  be  used  by  all 
persons  who  have  to  go  about  in  the  trails  or  bush  where  snakes  are  likely 
to  be.  Tight  screen  or  other  doors  and  absence  of  holes  or  spaces  in  walls 
and  floors  are  necessary  to  keep  snakes  out  of  the  house  in  the  dry  season 
in  some  localities.  Grass  cutting  for  some  distance  around  quarters  will 
keep  snakes  from  coming  near  the  house  as  well  as  reduce  the  numbers  of 
mosquitoes  and  sand-flies. 


OTHER  POISONOUS  VERTEBRATES 

Batrachia  and  Lacertilia. — Among  the  Batrachia  may  be  mentioned 
the  salamanders  (for  example,  Cryptobranchus  japonicus),  and  the  toads 
(for  example,  Bufo  agua).  Of  the  Lacertilia  there  is  only  one  important 
poisonous  genus,  namely,  Heloderma  (H.  horridum)  from  tropical 
America. 

Salamander  in  and  the  poison  of  Heloderma  are  said  to  act  much  like 
viper  venom.  Several  toxic  substances  have  been  studied  from  toads: 
bufotalin,  a  heart  poison;  bufotein,  a  nerve  poison,  and  phrynolysin,  an 

1  In  India  it  is  common  practice  to  rub  the  crystals  of  permanganate  directly  into 
the  wound. — Editor. 

a  The  administration  of  whisky  as  often  practiced  in  the  United  States  is  of  very 
dubious  value  and  has  probably  caused  death  in  some  cases. — Editor. 
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erythrolytic  substance.  Here  may  be  mentioned  bufagin,  from  the  so- 
called  parotid  glands  of  Bufo  agua,  identical  or  closely  allied  to  epi- 
nephrin. 

Remedial  Measures. — In  the  absence  of  specific  antisera  the  poisons 
of  the  above  are  best  combated  by  the  general  measures  given  for  snake 

bite. 


POISONOUS  FISH 

Fish  poisoning  may  be  brought  about  in  a  variety  of  ways.  There 
are  fish  (Mursena  and  Tetrodon)  which  poison  by  means  of  their  bite. 
These  are  found  in  tropical  waters  in  the  Atlantic,  the  Mediterranean, 
and  the  China  Sea.  The  poison  is  secreted  by  an  apparatus  lying  within 
the  mouth  and  the  venom  flows  into  the  wound  caused  by  the  bite. 

Another  group  possesses  an  external  poison  apparatus  either  closed 
and  requiring  rupture  or  having  an  external  opening  through  which  the 
venom  is  ejected,  or  passively  expelled  by  the  erection  of  a  spine  or  barb. 
The  venom  glands  are  located  beneath  certain  spines  or  barbs  in  relation 
with  the  dorsal  or  anal  fins,  or  the  gill  covers. 

The  venom  is  probably  protective  in  nature  and  cases  of  poisoning 
arise  in  man  in  handling  fish  or  by  frequenting  waters  in  which  the 
venomous  species  abound.  Some  species  undoubtedly  attack  bathers, 
while  children  and  adults  wading  for  shellfish  along  the  shores  may  by 
stepping  on  the  fish  or  otherwise  coming  in  contact  with  the  poison  ap¬ 
paratus  receive  a  bite.  The  venom  appears  to  vary  in  composition  and  in 
its  effect  on  tissues. 

The  symptoms  of  poisoning  are  usually  those  of  a  stinging  pain  at  the 
wound  or  point  of  entrance  of  the  barb  or  spine.  There  is  an  intense 
burning  or  stabbing  pain  which  rapidly  extends  up  the  limb  or  radiates 
outward  from  the  wound.  The  part  becomes  numb  or  the  pain  increases 
to  an  extreme  severity.  Vomiting  is  common  and  when  the  pain  is  ago¬ 
nizing  in  character  there  is  usually  great  prostration,  delirium  and  syn¬ 
cope.  In  the  milder  cases  the  symptoms  wear  off  in  a  few  hours,  but  in 
those  of  a  more  severe  character  the  parts  become  much  swollen  and 
tissue  necrosis  follows  after  several  days  of  illness. 

Thalassophryne  of  the  Bay  of  Panama  will  attack  swimmers  and  the 
symptoms  are  so  acutely  painful  that  prostration  and  drowning  may  easily 
occur.  Indeed  there  can  be  no  doubt  that  these  fish  are  the  cause  of 
drowning  in  a  good  many  instances. 

The  sting  rays  are  armed  with  a  spined  tail.  Usually  there  is  an 
area  of  redness  and  swelling  in  the  skin  surrounding  the  place  stung. 
Pain  and  swelling  develop  rapidly;  these  are  localized,  however,  and 
while  disagreeable  are  not  serious.  A  species  found  in  Japanese  waters 
causes  severe  inflammation  and  gangrene  in  the  parts  around  the  wound. 
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Treatment. — Pain  is  intense  and  will  require  injections  of  morphia. 
Stimulants  such  as  caffein  sodium  benzoate  (gr.  ii  hypodermically)  may 
be  required  if  syncope  occurs. 

Preventive  Measures. — Great  care  should  he  taken  to  identify  all 
tropical  fish  before  eating.  Among  the  natives  some  individuals  are 
immune  to  the  ill  effects  of  eating  these  fish,  so  caution  should  be  dis¬ 
played  in  accepting  the  assurance  of  guides,  etc.,  as  to  the  harmlessness  of 
any  certain  variety  of  fish. 

Poisonous  Mammals. — The  Australian  Omithorhynchus  paradoxus, 
by  means  of  poisoned  spurs,  may  inflict  bad  wounds.  The  poison  is  stated 
to  be  much  like  snake  venom  in  its  action,  although  much  milder. 

The  bites  of  carnivora  are  to  be  considered  as  open,  infected  wounds. 

Remedial  Measures. — The  treatment  of  Omithorhynchus  bites  con¬ 
sists  of  the  general  measures  used  in  cases  of  snake  bite.  The  ill  effects 
following  the  bites  of  carnivorous  animals  may  require  treatment  for 
general  septic  infection  or  even  rabies. 


VENOMOUS  ARTHROPODS 

Spidee,  Centipede  and  Scoepion  Poisoning 

Spider  Bite. — Some  large  and  particularly  venomous  species  of 
spiders  are  found  in  the  tropics.  The  more  important  species  are  Lathro- 
dectes  (Latrodectes  ?),  the  red  back  spider  of  Australia,  L.  hasselti,  L. 
scelio  of  New  Zealand,  and  L.  mactans  of  South  America  and  elsewhere. 
Various  species  of  Theridium,  Theraphosa,  Glyptocranium  and  others  are 
responsible  for  many  serious  cases  of  poisoning. 

Some  species  are  found  in  the  field,  others  in  vineyards.  L.  hasselti 
hides  under  the  seats  of  water  closets  in  Australia  and  the  Orient  and 
oftentimes  painful  bites  on  the  genitalia  are  produced. 

The  effects  are  in  general  like  those  following  the  bites  of  scorpions. 
There  is  very  severe  local  pain  which  passes  into  paresthesias  and 
paresis.  There  is  sweating,  extension  of  pain  and  prostration,  sometimes 
with  tetanoid  state.  Death  sometimes  ensues  after  a  typhoidal  state. 
Local  edema,  hemorrhages  and  necroses  may  occur  after  the  bite  of  cer¬ 
tain  species. 

Treatment. — Incision  and  the  application  of  a  strong  solution  of 
potassium  permanganate  to  the  tissue  around  the  bite  is  indicated.  Pain 
and  circulatory  and  respiratory  failure  should  be  treated  as  indicated 
under  Snake  Poisoning. 

Scorpion  Bites. — The  larger  and  more  venomous  scorpions  are  to  be 
found  in  the  tropics.  Generally  in  an  adult  the  bite  is  followed  by  no 
more  serious  consequences  than  those  of  a  bee  or  wasp.  .  Certain  genera, 
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however,  such  as  Buthus,  contain  species  which  cause  serious  symptoms, 
and  in  children  and  occasionally  in  adults,  death  may  follow  the  bite  of 
the  larger  varieties.  The  bites  of  the  larger  scorpions  cause  intense  pain 
at  the  seat  of  the  wound  and  localized  swelling  sometimes  spreading  up 
the  limb.  The  constitutional  symptoms  are  referable  to  the  circulation 
and  respiration;  rapid  and  weak  pulse  and  frequent  respirations.  When 
death  occurs  it  is  by  respiratory  failure. 

Treatment .  The  specific  treatment  is  by  means  of  an  antiscorpion 
serum  obtainable  from  several  institutions.  The  wound  should  be  treated 
with  a  strong  solution  of  potassium  permanganate.  Eor  the  pain  Duke 
has  recommended  the  injection  of  from  5  to  10  minims  of  a  5  per  cent 
solution  of  cocain  into  the  tissues  about  the  sting;  for  children  a  smaller 
quantity. 

Centipede  Bites.  Centipedes  of  large  size  may  cause  more  serious 
effects  in  warm  climates  than  is  usual  in  temperate  zones.  Swelling  and 
more  or  less  intense  local  inflammation  of  the  skin  and  subcutaneous 
tissues  with  necrosis  may  follow  the  more  severe  bites.  Lethargy,  dizzi¬ 
ness  and  stupor  may  supervene. 

Treatment. — Treatment  is  the  same  as  in  scorpion  bite:  in  the  milder 
cases  applications  of  warm  salt  solution,  of  baking  soda,  or  the  ice-cap. 
The  area  about  the  sting  may  be  bathed  with  diluted  ammonia  water. 

Poisoning  by  Ticks,  Lice  and  Bugs 

Tick  and  Louse  Poisoning. — The  effects  of  the  bites  of  ticks  are  local 
and  constitutional  or  general,  and  are  to  be  considered  quite  apart  from 
the  effects  caused  by  the  infectious  diseases  which  they  may  transmit 
at  the  time  of  the  bite. 

During  the  act  of  biting  the  secretion  of  the  salivary  glands  enters 
the  tissues  around  the  point  of  entrance  of  the  parts  of  the  tick’s  proboscis. 
Those  ticks  with  habits  like  the  bedbug  and  which  attack  man  by  pref¬ 
erence,  such  as  Ornithodorus  talaje  and  moubata  as  well  as  Argas  persicus, 
cause  intense  itching,  severe  local  pain,  and  sometimes  such  general 
symptoms  as  vomiting,  diarrhea,  fever  sweating  and  even  delirium. 
Petechial  hemorrhages  may  develop  around  the  wound,  and  ulceration 
may  follow  as  a  result  of  the  bite. 

Besides  this  class  of  affection  there  is  the  tick  paralysis  which  has 
been  observed  in  America  and  Australia.  The  symptoms  of  this  are 
dizziness,  restlessness  and  a  staggering  gait.  Difficulty  is  experienced  in 
picking  up  objects  from  the  ground.  Swallowing  and  speaking  are  diffi¬ 
cult,  In  the  more  severe  cases  paralysis  of  the  arms  or  legs  supervenes. 
Cases  with  mental  confusion  and  irrationality  have  been  noted.  Most  of 
the  patients  were  children. 

Complete  recovery  has  followed  the  removal  of  the  tick.  A  few 
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deaths  have  been  reported.  The  affection  has  been  encountered  in  animals. 
Recovery  has  followed  the  removal  of  the  tick  but  not  in  those  cases  in 
which  the  paralysis  had  become  general.  The  casjes  in  America  occurred 
in  the  states  of  Washington,  Idaho  and  Montana,  and  the  ticks  responsible 
for  the  condition  are  Dermacentor  venustus  and  Haemaphysalis  cinna- 
barina. 

Preventive  Treatment. — It  is  difficult  to  prevent  ticks  from  penetrat¬ 
ing  the  clothing  and  reaching  the  skin,  and  this  is  particularly  the  case 
with  the  larvae  or  “seed”  ticks.  On  the  trails  and  during  a  march  it  is 
possible  to  reduce  the  numbers  very  materially  by  the  expedient  of  bring¬ 
ing  the  socks  outside  and  over  carefully  folded-in  trousers  legs.  After 
an  exposure  on  the  trails  or  in  the  bush,  the  body  should  be  anointed  with 
any  neutral  greasy  or  oily  substance  which  will  kill  the  ticks,  and  often 
cause  them  to  drop  off.  Menthol,  albolene  or  ointment  will  relieve  the 
itching  but  must  not  be  allowed  to  touch  the  delicate  skin  of  the  scrotum. 
Ticks  should  be  as  carefully  removed  as  possible  so  as  to  avoid  breaking 
off  and  leaving  the  proboscis  in  the  skin,  where  it  will  remain  for  weeks 
to  cause  itching  and  sometimes  ulceration.  In  tick  paralysis  the  tick 
should  be  searched  for  and  removed  at  once,  not  overlooking  the  perineum, 
a  favorite  site.  No  specific  treatment  for  tick  paralysis  is  known. 

The  bites  of  representatives  of  the  Hemiptera  include  the  lice  and 
bugs,  some  of  which,  such  as  the  cone-nosed  bug,  may  cause  a  very  severe 
bite.  These,  as  well  as  the  lesions  caused  by  certain  beetles  (Coleoptera), 
more  particularly  the  “blister  beetle,”  are  treated  by  means  of  local 
applications  and  antiseptic  dressings.  In  the  case  of  the  “blister  beetle” 
a  vesicating  fluid  is  excreted  by  the  beetle  in  crawling  over  the  skin. 
The  blister  which  ensues  should  he  pricked  and  a  carbolic  lotion  dressing 
applied,  as  recommended  by  Chalmers  and  King. 

Poisonous  Insects — Flies  (Myiasis),  Bees,  Wasps,  and  Ants  (Lepi- 
doptera). — The  bites  of  ants,  bees,  wasps,  and  hornets  may  be  treated 
as  a  class.  Some  of  the  tropical  ants  produce  very  painful  bites.  The 
venom  consists  chiefly  if  not  wholly  of  formic  acid,  and  the  sensation 
experienced  after  a  bite  is  acid  and  burning  in  character.  In  addition  to 
the  pain  at  the  seat  of  the  bite,  general  symptoms  are  sometimes  experi¬ 
enced. 

The  venom  of  bees  contains  in  addition  to  formic  acid  some  more 
distinctly  venomous  substances  probably  allied  to  the  venom  of  snakes; 
indeed  there  is  some  resemblance  to  cobra  venom. 

Besides  the  local  pain  and  swelling,  nausea,  vomiting,  weakness  and 
prostration  and  rarely  death  may  supervene,  after  circulatory  and  respira¬ 
tory  failure. 

Treatment. — These  bites  often  occur  in  the  bush  where  remedies  are 
not  obtainable.  Injections  of  potassium  permanganate  solution  should  be 
made  into  the  wound  immediately  after  the  bite.  Local  applications  of 
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diluted  ammonia  water  or  of  moistened  baking  soda  may  be  made  to 
the  bite.  An  ice  compress  will  prevent  excessive  swelling.  If  there  are 
general  symptoms  of  prostration  of  cyanosis,  injections  of  strychnin  or 
caffein  should  be  administered. 

Poisoning  by  Caterpillars,  Butterflies  and  Moths 

The  barbed  hairs  of  several  species  of  tropical  lepidopterous  larvae 
enter  the  epidermis  with  great  facility.  They  bear  an  irritating  sub¬ 
stance  which  sets  up  a  peculiar  dermatitis  usually  urticarial  in  character. 
Children  are  especially  liable  to  exposure  to  this  affection  playing  about 
certain  shrubs  visited  by  the  larvae,  such  as  the  Hibiscus  plant  in  Brazil. 
The  symptoms  are  those  of  intense  itching,  often  acutely  painful.  The 
skin  of  the  face  when  affected  is  swollen  and  blanched,  as  in  urticaria. 

Treatment. — Symptoms  arise  very  acutely  and  there  are  oftentimes 
no  evidences  of  the  presence  of  caterpillar  hairs.  Acute  itching  asso¬ 
ciated  with  an  area  of  urticaria  should  lead  one  to  suspect  an  affection 
of  this  kind.  The  hairs  should  be  removed  by  means  of  gauze  moistened 
in  vinegar  or  a  solution  of  baking  soda,  and  the  itching  allayed  by  the 
application  of  menthol  either  directly  or  dissolved  in  spirit. 

Poisonous  Flies  and  Fleas 

The  bites  of  flies  and  of  fleas  call  for  little  comment.  Dipterous  flies 
which  cause  irritation  by  their  bites  are  mosquitoes  and  fleas. 

Treatment. — Lotions  of  ammonia  water  or  of  carbolic  acid  are  used 
to  relieve  the  itching.  Great  care  must  be  exercised  in  the  application 
of  diluted  carbolic  acid  not  to  use  too  strong  a  preparation  as  fatal  cases 
of  poisoning  have  arisen  following  the  application  of  the  acid  to  too  large 
an  area  of  skin.  Alcohol  and  oil  of  bergamot  or  other  essential  oil  may 
be  used  to  relieve  the  itching  when  severe. 

MYIASIS 

The  invasion  of  the  body  by  dipterous  larvae  is  brought  about  in 
various  ways  and  a  number  of  species  of  flies  are  concerned  in  the  infec¬ 
tion.  For  the  most  part  the  larvae  are  attracted  to  man  by  some  path¬ 
ological  condition  from  which  he  suffers  which  gives  off  a  peculiar  pun¬ 
gent  odor.  This  is  an  odor  associated  with  putrefaction  and  is  sought 
from  long  distances  by  the  flies  in  question  so  that  they  may  lay  their 
eggs  in  locations  which  will  yield  food  for  the  growing  larvae.  The  odor 
produced  by  spirochetes  on  squamous  epithelium  in  cases  of  zena  is  power¬ 
fully  attractive  and  the  female  screw-worm  fly  Cochliomyia  (Chrysomyia, 
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Compsomyia)  macellaria  will  .fly  long  distances  in  order  to  locate  these 
favorable  situations,  and  will  deposit  her  eggs  in  the  nostrils  of  a  sleeping 
person  having  an  offensive  catarrh.  The  eggs  hatch  into  larvae  which  enter 
the  nasal  passages,  and  begin  feeding  on  the  mucous  membrane.  Later 
they  enter  the  accessory  nasal  sinuses  causing  nosebleed  and  a  bloody 
foul-smelling  discharge.  Often  infection,  septicemia  and  death  result. 
Other  species  of  flies  are  concerned  in  causing  rhinal  myiasis  in  other 
parts  of  the  world,  but  the  rationale  of  the  infection  is  the  same. 

Aural  and  ocular  myiasis  are  caused  in  a  similar  way  by  larvse  of 
CEstrus  ovis,  Calliphora  and  Sarcophaga.  Cutaneous  wounds  of  any 
kind  are  also  likely  to  be  visited  by  flies  for  the  same  purpose,  particularly 
when  the  wounds  have  become  infected  and  neglected.  Urinary  and 
vaginal  infections  also  occur  and  the  larvae  have  crawled  along  the  sub¬ 
cutaneous  tissues  of  the  penis  and  the  hypogastrium  nearly  to  the  umbili¬ 
cus.  Larvae  have  been  passed  during  a  painful  orgasm.  Intestinal  myiasis 
is  caused  whenever  the  larvae  have  been  laid  upon  meat  or  other  food, 
particularly  tainted  meat  when  not  protected,  and  this  has  been  used  as 
food.  Symptoms  are  referable  to  the  alimentary  tract,  such  as  colic, 
diarrhea,  loss  of  appetite,  gastric  distress,  vomiting  and  fever  of  mild 
or  severe  grade  may  occur. 

Dermal  myiasis  may,  however,  be  caused  in  quite  another  way  than 
by  the  deposition  of  eggs  on  a  cutaneous  wound.  In  tropical  America 
this  infection  is  caused  by  the  larvae  of  the  fly  Dermatobia  cyanniventris, 
and  it  is  brought  about  in  a  very  remarkable  way.  The  eggs  of  the  fly 
become  attached  to  the  ventral  aspect  of  the  abdomen  of  a  rather  large 
species  of  mosquito,  Janthinosoma  lutzi,  and  when  the  mosquito  is  feed¬ 
ing  on  man  the  larvae  escape  and  pierce  the  skin  of  the  person  bitten  by  the 
mosquito.  The  larvae  then  increase  in  size  and  form,  a  swelling  which 
exudes  a  serous  and  sanguinolent  fluid  through  a  small  opening  in  the 
center  of  the  swelling  (the  warble)  which  is  usually  indurated  and  red¬ 
dened.  Dunn  has  recently  found  Dermatobia  larvae  attached  to  a  tick  and 
this  may  explain  the  occurrence  of  infections  in  parts  inaccessible  to  mos¬ 
quitoes,  such  as  the  scrotum,  a  structure  often  attacked  by  ticks. 

In  Africa  dermal  myiasis  is  caused  by  a  species  of  Cordylobia  which 
lays  its  larvae  on  the  clothing  or  floor.  The  larvae  penetrate  the  skin  and 
take  up  a  position  within  an  inflammatory  boil-like  nodule  having  a  central 
opening  from  which  the  maggots  may  be  expelled. 

Treatment. — The  “screw-worm”  fly  and  other  flies  of  this  class  show 
great  diversity  in  their  breeding  habits,  and  they  will  be  found  wherever 
there  is  decaying  vegetable  matter  or  putrefying  carcasses  of  dead  wild 
or  domestic  animals.  While  nothing  can  be  done  in  the  jungle  to  reduce 
their  numbers,  it  is  possible  to  minimize  the  danger  of  infections  in  towns 
and  villages  by  burning  or  deep  burial  of  dead  animals  and  refuse  from 
abattoirs.  All  meat  after  slaughtering  and  that  placed  on  sale  should 
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be  protected  by  screening.  All  cooked  food  prepared  for  the  table  should 
bo  protected  from  flies.  There  was  a  gradual  reduction  in  the  numbers 
of  cases  of  myiasis  in  the  Canal  Zone  from  year  to  year  as  a  result  of 
the  improved  sanitary  condition  of  the  municipalities,  markets,  villages 
and  hygiene  of  the  people. 

The  cutaneous  wounds  of  man  should  be  protected  by  suitable  dress¬ 
ings,  those  of  animals  by  applications  containing  substances  such  as 
cresol,  fish  oil,  or  tar  which  repel  flies.  While  flies  prefer  to  deposit  their 
eggs  on  diseased  surfaces,  such  as  in  the  nostrils  of  lepers  and  persons 
suffering  from  ozena,  etc.,  eggs  have  been  found  on  the  normal  mucosa 
at  times.  It  is  therefore  to  be  recommended  that,  whenever  it  is  necessary 
to  visit  unsanitary  areas  in  native  villages  or  the  jungle,  one  should  never 
go  to  sleep  either  in  the  daytime  or  at  night  unless  thoroughly  protected 
by  a  mosquito  bar,  for  these  flies  usually  make  their  visits  in  daylight 
hours. 

The  larvse  may  be  removed  directly  or  after  cocainizing  the  nasal 
mucosa  and  plugging  the  nostril  with  cotton  soaked  in  chloroform.  This 
treatment  is  carried  out  two  or  three  days  until  no  more  larvae  are  removed. 
Sometimes  large  numbers  of  the  larvae  may  be  present ;  Reeder  at  Ancon 
removed  two  hundred  and  fifty  from  one  patient.  They  burrow  deeply 
into  the  tissues  of  the  mucosa  and  may  be  detected  by  their  movements 
which  are  accelerated  by  the  application  of  some  irritating  substance 
such  as  a  little  chloroform.  Care  should  be  exercised  in  handling  larvae 
from  nasal  passages  of  lepers  for  acid-fast  bacilli  resembling  lepra  bacilli 
have  been  found  within  their  intestinal  tracts.  In  involvement  of  the 
nasal  sinuses  and  middle  ear  by  screw-worm  larvae,  generalized  bacterial 
infection,  either  pneumonia  or  meningitis,  may  supervene. 

When  the  larvae  are  in  other  locations,  they  may  be  expelled  or  re¬ 
moved  by  applications  of  chloroform  in  diluted  form.  After  the  larvae 
have  been  removed,  the  injured  and  inflamed  tissues  are  to  be  treated 
surgically  in  a  manner  suited  to  the  location  and  the  character  of  the 
lesions. 

Rhinal  myiasis  may  be  treated  with  nasal  irrigations  of  Acidi  carbolici, 
1/2  per  cent,  twice  daily. 

In  ocular  myiasis  and  in  some  cases  of  invasion  of  the  nasal  sinuses 
it  may  be  necessary  to  remove  the  larva?  by  surgical  means.. 

In  intestinal  myiasis  some  one  of  the  efficient  vermicides  such  as 
chenopodium,  carbon  tetrachlorid  or  thymol  may  be  used. 

Dermal  myiasis  caused  by  Dermatobia  cyanniventris  is  usually  ac- 
quired  in  the  hush,  as  by  engineers  and  surveyors,  in  removing  the 
•jungle.  Persons  camping  in  the  jungle  are  occasionally  infected.  Pre¬ 
vention  is  difficult,  but  would  seem  to  require  the  use  of  measures  per 
sonallv  applied  against  mosquitoes  and  ticks.  The  larva;  may  sometimes  he 
expressed  from  their  situation  in  the  skin  by  pressure.  When  this  cannot 
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be  done  conveniently,  incision,  after  cocainizing  the  skin,  may  be  resorted 
to. 

After  removal  of  Dermatobia,  or  the  larvae  of  the  African  fly  Cordy- 
lobia  anthropophaga,  the  opening  in  the  skin  should  be  cleansed  and 
treated  antiseptically. 


THE  JIGGER 

Dermatophilus  penetrans  is  a  small  tropical  flea  now  widely  distributed 
but  originally  found  in  Central  and  South  America. 

The  males  and  females  parasitize  pigs  and  man  for  the  purpose  of 
sucking  blood.  The  female  flea  after  impregnation  imbeds  herself  in  the 
skin  of  the  feet,  usually  near  the  toes,  but  may  invade  the  arms  and 
other  parts  of  the  body.  Her  abdomen  undergoes  enormous  enlargement 
as  her  eggs  develop  and  an  itching  and  sometimes  a  painful  inflammatory 
small  nodule  surrounds  the  parasite  in  the  skin.  The  skin  becomes  lighter 
in  tint  with  a  small  black  dot  in  the  center.  If  not  removed,  ulceration 
and  serious  inflammation  and  deformity  may  result. 

Treatment. — The  insect  should  be  removed  as  soon  as  possible  with 
a  pair  of  long-handled  needles,  to  prevent  development  of  the  flea.  When 
the  jigger  is  the  size  of  a  hemp  seed  or  of  a  pea,  the  skin  may  be  care¬ 
fully  incised  and  the  jigger  or  “bicho”  removed  with  a  blunt-pointed 
needle.  The  foot  may  be  soaked  in  moist  dressings  the  better  to  detect 
other  jiggers  invisible  in  the  dry  skin.  Several  sittings  are  necessary  in 
heavy  multiple  infections.  After  removal  of  the  jiggers  the  wounds 
should  be  dressed  antiseptically. 

Prophylaxis. — In  Brazil  and  other  endemic  regions  no  one  should 
go  about  unshod  the  shortest  distance  out  of  doors,  or  even  on  the  floors 
of  native  houses.  Shoes  and  stockings  give  ample  protection. 


ATRIPLICISM 

This  condition  is  stated  to  be  due  to  poisoning  by  a  plant  belonging 
to  the  Chenopodiacese,  and  known  as  Atriplex  littoralis  (A.  serrata). 
Other  species  of  the  same  genus  of  plants  are  also  stated  to  be  poisonous. 
Some  authors  believe  that  a  small  insect  found  on  the  plant  may  be  the 
cause  of  the  effect  seen  in  persons  handling  Atriplex.  The  disease  is  re¬ 
ported  principally  from  China.  With  this  affection  may  be  mentioned 
the  lacquer  poisoning,  which  also  occurs  in  China  and  Japan.  Other 
inflammations  of  the  skin  are  set  up  by  the  juice  of  different  tropical 
species  of  Rhus.  The  species  concerned  in  lacquer  poisoning  is  Rhus 
vernicifera.  Several  poisonous  species  are  natives  of  America. 
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Atriplicism  is  characterized  by  itching,  edema,  pain,  local  anesthesias, 
sensitiveness  to  heat,  blisters,  and  sometimes  ulcers.  The  symptoms  of 
lacquer  poisoning  are  similar  to  those  set  up  by  the  juice  of  Rhus  toxico¬ 
dendron,  familiar  by  personal  experience  to  so  many  in  the  United  States. 

Remedial  Measures. — Local  applications  of  cold,  opium,  and  of 
chloroform  are  recommended  in  atriplicism.  Lead  and  opium  wash, 
limewater,  or  a  solution  of  carbolic  acid  are  advised  in  case  of  lacquer 
poisoning.  Purgation  in  the  beginning  of  the  disease  has  been  recom¬ 
mended.  In  weak  individuals  the  dermatitis  may  be  a  serious  matter,  and 
good  nourishment,  tonics,  and  other  hygienic  measures  are  indicated. 


LATHYRISM 

This  affection  has  been  described  from  India,  North  Africa,  and  the 
Mediterranean  districts  of  Europe.  It  is  an  intoxication,  essentially  a 
spastic  spinal  paralysis,  and  is  due  to  eating  Lathyrus  sativus  and  other 
related  Leguminosse.  The  disease  can  be  produced  experimentally  in  ani¬ 
mals.  The  use  of  this  food  for  a  period  of  one  to  several  months  is  neces¬ 
sary  to  produce  paralysis.  The  lateral  columns  of  the  spinal  cord  seem 
to  be  principally  affected. 

Remedial  Measures. — The  food  causing  the  mischief  should,  of  course, 
be  at  once  discontinued.  Counterirritation  over  the  spine,  thermocautery, 
application  of  tincture  of  iodin,  etc.,  are  also  recommended.  Nourishing 
food  and  tonics  and  adequate  clothing  are  indicated,  and  bromids  have 
been  advocated  by  several  observers. 


ARROW  POISONING 

A  great  variety  of  poisonous  substances  are  used  by  savage  races  for 
arrow  poisons.  Some  of  the  most  important  of  these,  with  their  antidotes, 
are  here  discussed. 

Strychnos. — One  of  the  best  known  and  most  commonly  used  sub¬ 
stances  is  curare  (also  warara,  urari,  wurrali,  woorari,  etc.),  active  prin¬ 
ciple  curarin.  This  is  the  South  American  Indian  arrow  poison  obtained 
from  different  species  of  Strychnos  (S.  toxifera,  S.  crevauxi,  A.  caste! 
niseana,  S.  gubleri,  etc.). 

Another  substance  with  very  similar  action  is  aker  lampong,  and  also 
ipoh  aker,  the  former  from  S.  maingayi,  and  the  latter  from  S.  wallichiana. 

The  introduction  of  these  poisons  into  the  circulation  by  arrow  wounds 
or  otherwise  is  followed  by  swelling  and  pain  at  the  point  of  puncture, 
elevation  of  temperature,  increase  in  the  amount  of  urine  and  the  presence 
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of  sugar,  slowing  of  the  heart,  gradual  diminishing  of  respiration,  and 
complete  paralysis  of  the  voluntary  muscles. 

Remedial  Measures. — Barbed  arrows  can  be  removed  from  the  tissues 
bv  inserting  grooved  directors  to  cover  the  barbs.  Ligate  above  the  wound, 
which  should  be  incised  and  sucked. 

A  solution  of  potassium  permanganate  should  be  injected  around  the 
wound,  which  should  be  washed  out  with  the  same  solution. 

Tannic  acid  rubbed  into  the  wound  is  also  recommended.  Spirits  of 
nitrous  ether,  1  to  2  teaspoonsful  in  water,  may  be  given.  The  vic¬ 
tim  should  be  catheter ized  to  prevent  reabsorption  from  the  bladder. 
Heart  stimulation  with  whisky  or  brandy  is  advised  by  many  observers. 
Some  use  a  hypodermic  of  strychnin  and  atropin.  Artificial  respiration 
must  be  carried  on,  if  necessary,  and  the  patient  kept  warm  with  water 
bottles,  etc. 

Strophanthus. — The  juice  of  this  plant  is  used  as  an  arrow  poison  in 
Central  Africa,  Dahomey,  the  Soudan,  etc.,  and  is  variously  called  kombe, 
ine,  onaye,  ochimbinga,  etc.  Some  of  the  species  used  are  Strophanthus 
hispidus  (French  Soudan),  S.  glabrus,  S.  lanosus  (Zambezi  and  South¬ 
eastern  Angola),  etc.  This  last  is  a  variety  studied  by  me. 

Another  set  of  substances  known  as  wabajo,  ouabaio,  wabayo,  etc.,  is 
obtained  from  various  species  of  Akokanthera  (A.  schimperi,  A.  wouabaio, 
A.  deflersi,  etc.),  and  resembles  Strophanthus  in  its  mode  of  action. 

The  active  principle  of  Strophanthus  is  strophanthin,  a  glycosid  with 
the  formula  of  C3iH48012  (Arnaud).  The  active  principle  of  Akokan¬ 
thera  is  wabain,  also  a  glycosid,  the  action  of  which  is  even  stronger  than 
that  of  strophanthin.  These  are  violent  heart  poisons  and  cause  death  by 
paralyzing  the  heart  in  systole.  The  usual  symptoms  are  weak  pulse,  in¬ 
creased  amount  of  urine,  increased  muscular  rigidity,  spasms,  etc. 

Remedial  M easures. — The  wound  should  be  treated  as  in  curare  arrow 
poisoning,  permanganate  solution  or  tannic  acid  being  used. 

Chloral  as  an  antagonist  to  the  poison  should  be  administered.  The 
heart,  circulation,  and  respiration  should  be  stimulated  with  brandy  or 
whisky  (2  teaspoonsful  every  ten  or  fifteen  minutes),  aromatic  spirits 
of  ammonia,  or  caffein.  A  saline  cathartic  may  be  given.  Inhalations 
of  chloroform  or  ether  to  relax  the  muscles  are  recommended.  Some  place 
ice  to  the  spine.  Bromids  and  amyl  nitrite  have  both  been  recommended. 
Artificial  respiration  should  be  practiced  when  the  patient  is  in  extremis. 

Erythrophloeum. — Much  has  been  written  by  travelers  from  time  to 
time  regarding  the  very  weird  and  extraordinary  custom  practiced  by 
the  savage  tribes  of  tropical  Africa  for  the  purpose  of  settling  disputes 
among  themselves,  and  usually  known  as  the  poison  test.  This  unfortu¬ 
nate  custom  has  nearly  depopulated  whole  districts  and  has  been  respon¬ 
sible  for  more  deaths  in  Africa  than  have  many  important  diseases.  The 
principal  poison  ingredient  employed  in  this  test  is,  in  most  parts  of 
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Africa,  obtained  from  trees  belonging  to  the  genus  Erythrophloeum  (E. 
judiciale,  E.  guineense). 

Other  plants  are  also  used  either  instead  of  or  in  connection  with 
Erythrophloeum.  Some  of  the  most  important  of  these  are  Strychnos 
icaja,  Physostigma  venenosum,  •  Tanghinia  venenifera,  Adenium  soma- 
lense,  Menabea  venenata,  etc.  The  poison  test  is  variously  known  in 
Africa  under  the  names  of  ombulungu,  ombambu,  wanga,  mulianti,  buave 
or  muavi,  mbundu  or  mboundou,  ikazga,  etc. 

The  poison  observed  by  me  is  obtained  from  Erythrophloeum  gui¬ 
neense,  with  which  is  usually  mixed  the  inner  bark  of  a  shrub  known  as 
Securiadaca  longipedunculata,  and  the  fruit  of  Tephrosia  vogelii.  The 
bark  of  E.  guineense  in  small  doses  produces  vomiting  and  purging;  if 
powdered  and  inhaled  it  causes  sneezing.  The  aqueous  extract,  when 
injected  into  the  skin  of  animals,  sets  up  vomiting  and  is  said  to  irritate 
and  afterward  paralyze  the  vagus  nerve,  causing  the  heart  to  slow  and 
finally  to  stop.  I  administered  a  piece  of  the  bark  2  inches  square  and  % 
inch  thick,  ground  up  and  mixed  with  soup,  to  a  small  dog.  Its  limbs 
were  paralyzed  in  twenty-one  minutes,  and  it  died  in  an  hour  and  two 
minutes. 

The  active  principle  is  erythrophlein  and  has  been  carefully  studied 
by  Lewin.  The  active  principle  of  Strychnos  icaja  is  also  an  alkaloid, 
akazgin,  and  resembles  strychnin  and  brucin  in  its  action.  The  active 
principle  of  Physostigma  venenosum  is  variously  known  as  physostigmin, 
calabar  in,  eserin,  etc.,  and  its  effects  are  opposite  to  those  produced  by 
strychnin. 

Remedial  Measures. — Emetics  should,  of  course,  be  given.  The  heart 
weakness  should  be  combated  by  stimulants.  Permanganate  of  potassium 
is  particularly  indicated  as  an  antidote  to  organic  poisons  in  general,  in¬ 
cluding  all  those  mentioned  in  the  preceding  paragraph.  It  should  be 
given  in  3  or  4  gr. -doses  dissolved  in  plenty  of  water  at  intervals  of  thirty 
minutes  for  a  period  of  two  or  three  hours. 

If  the  poisoning  is  from  Strychnos  the  patient  should  be  placed  in  a 
horizontal  position,  the  spasms  controlled  by  inhalations  of  chloroform  or 
ether,  and  the  other  well-known  remedies  and  devices  against  strychnin 
poisoning  used. 

In  case  the  poison  is  from  Physostigma  venenosum  the  usual  pro¬ 
cedure  in  cases  of  eserin  poisoning  should  be  employed.  Atropm  is  the 
best  physiological  antidote.  In  cases  of  poisoning  by  any  of  these  sub¬ 
stances,  if  breathing  becomes  labored,  artificial  respiration  should  be 
resorted  to. 

Preventive  Measures. — Native  guides,  etc.,  will  generally  warn  the 
traveler  of  the  poisonous  character  of  the  various  herbs  and  plants  en¬ 
countered.  The  custom  of  adminstering  the  poisoning  test  should  be  put 
down  by  administrators  and  not  winked  at,  even  though,  as  is  now  often 
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the  case  in  Portuguese  West  Africa,  modifications  (the  most  common  of 
which  is  probably  the  omission  of  the  most  dangerous  ingredient,  Erythro- 
phloeum)  are  adopted  in  order  that  it  be  not  invariably  fatal. 


TROPICAL  INTOXICATIONS 

Poisons  Used  for  Murder,  Suicide,  the  Production  of  Abortion. — 

A  large  variety  of  poisonous  substances  are  used  by  natives  of  warm 
countries  for  the  purposes  just  named.  Among  these  may  be  named  snake 
venom,  poisonous  insects,  for  example,  Epicauta  ruficeps,  used  in  the 
Dutch  East  Indies  for  purposes  of  murder,  Diamphidia  simplex,  employed 
by  the  bushmen  of  Africa  as  arrow  poison,  earth  rich  in  the  spores  of 
tetanus  bacillus,  and  putrid  meat  rich  in  ptomains,  all  used  for  the  same 
purpose. 

A  large  number  of  poisonous  plants  are  also  employed,  of  which  only 
a  few  prominent  species  can  be  mentioned  here.  Paullinia  pinnata  is 
used  in  Brazil,  the  alkaloid  known  as  timboin,  and  in  the  Dutch  East 
Indies  Milletia  sericea.  In  Polynesia  Barringtonia  speciosa,  Nerium 
odorum,  etc.,  are  employed  in  the  same  manner.  In  Africa  various  species 
of  Hyoscyamus  and  several  Euphorbiacese  are  commonly  taken  as  medi¬ 
cine.  As  abortifacients  Cajanus  indicus,  Plumbago  zeylanica,  the  com¬ 
mon  nutmeg,  etc.,  are  in  use  in  several  tropical  countries. 

The  effects  of  Milletia  are  characterized  by  violent  pain  in  the  head, 
tenesmus,  and  collapse.  Nerium  contains  two  glycosids,  neriodorin  and 
neriodorein,  both  of  which  are  strong  heart  poisons.  The  African  Hy- 
oscyamus  acts  as  the  ordinary  H.  niger  and  contains  both  hyoscyamin  and 
scopolamin.  The  drastic  substances  used  as  abortifacients  are,  as  a  rule, 
not  fatal,  although  Plumbago  (active  principle  plumbagin)  is  very  severe 
in  its  effects.  The  effects  of  the  nutmeg  (Myristica  fragrans)  are  depres¬ 
sant,  with  headache,  amblyopia,  collapse,  etc. 

Remedial  Measures. — It  is  usually  impossible  to  determine  the  exact 
nature  of  the  substance  giving  rise  to  symptoms.  Emetics  or  the  stomach 
pump,  when  the  poison  has  been  swallowed,  and  ligation,  excision,  suck¬ 
ing,  and  cauterization  when  the  poison  has  been  introduced  by  means  of 
a  wound,  are  always  indicated. 

The  most  generally  useful  antidote  is  permanganate  of  potassium,  due 
to  the  fact  already  pointed  out  that  all  of  the  known  poisons  employed  by 
savage  people  are  organic  in  nature.  The  permanganate  should  be  given 
in  solution  in  doses  of  2  to  4  gr.  immediately  after  the  emetic  or  stomach 
pump  has  been  used. 

In  case  of  wounds  the  solution  should  be  injected  with  a  hypodermic 


IRRITATIVE  POISONOUS  PLANTS 


905 


syringe  around  the  seat  of  the  puncture.  Heart  stimulants  and  antispas- 
modics  are,  of  course,  to  be  employed  when  indicated. 


IRRITATIVE  POISONOUS  PLANTS 

A  large  number  of  tropical  plants  possess  stinging  and  irritative 
juices  or  principles.  When  these  substances  act  locally  on  the  skin  a 
dermatitis  of  greater  or  less  severity  may  supervene.  Rarely  the  poisonous 
substance  enters  the  circulation  and  serious  or  even  fatal  symptoms  may 
follow. 

In  the  Rhus  family  the  poisonous  substance  is  toxicodendrol,  a  clear 
watery  fluid.  The  poisonous  Rhus  of  Japan  furnishes  lacquer  from  which 
the  irritative  lacquer  disease  is  derived. 

Many  representatives  of  the  Euphorbiacese  contain  an  irritating  milky 
juice  which  causes  an  inflammatory  skin  affection.  One  member  of  this 
family  is  Hippomane  mancinella,  the  notorious  manzanilla  (Spanish)  or 
“manchineel”  of  the  British  West  Indies.  The  poisonous  substance  is 
resident  in  all  parts  of  the  plant,  bark,  leaves  and  fruit,  and  causes  a 
painful  urticaria.  Animals  have  been  known  to  die  from  having  eaten 
the  fruit  which  is  colored  and  conspicuous  as  well  as  having  a  sweetish 
taste.  Children  and  strangers  to  the  fruit  have  also  suffered  severely  and 
fatally  from  its  effects  when  eaten. 

The  nettle  plant  Urtica  as  well  as  Primula  and  some  of  the  Orchidacese 
possess  a  poisonous  principle  contained  within  hairy  filaments.  Certain 
tropical  species  bear  large  amounts  of  the  acrid  secretion.  There  is  a 
species  in  Panama  wdiich  causes  severe  constitutional  symptoms  with 
great  prostration  and  loss  of  consciousness,  when  a  large  area  of  the  plant 
is  accidentally  grasped.  Teakwood  and  satinwood,  Goa  wood  and  vanilla 
beans  also  cause  dermatitis.  The  seed  of  the  cashew  fruit  when  bitten 
or  the  fumes  from  the  roasted  fruit  cause  a  blistering  inflammation  on  the 
lips  or  face. 

“Ackee”  poisoning  or  the  “vomiting  sickness  of  Jamaica”  is  caused  by 
eating  the  unsound  fruit  of  the  Blighia  sapida,  one  of  the  Sapindaceae.  It 
is  also  caused  by  eating  parts  of  the  plant  or  drinking  the  soup  made 
from  the  fruit.  The  poison  causes  vomiting  and  severe  general  symptoms 
of  collapse  with  great  prostration  and  convulsions.  It  is  often  fatal. 
Apparently  the  vomiting  is  central  in  origin  as  well  as  peripheral.  Scott 
found  cellular  necroses  in  the  viscera  more  acute  than  in  phosphorus 
poisoning. 

Prophylaxis. — The  disease  may  be  prevented  by  avoiding  the  use  of 
unsound  ^ackees,”  and  the  fruit  is  “unsound”  when  it  is  (  unopened, 
picked  from  a  decayed  or  injured  branch,  when  it  is  forced  open  or  has 
a  soft  spot.” 
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Treatment. — The  symptoms  lead  to  death,  for  there  is  as  yet  no 
specific  treatment  known. 

Onyalai  is  an  acute  disease  observed  in  Africa  hy  Wellman  and  Mas¬ 
sey.  It  may  be  some  form  of  poisoning  as  Mense  suggests. 

Large  hemorrhagic  bullae  break  out  on  the  tongue,  soft  palate  and 
buccal  and  pharyngeal  mucous  membranes.  It  is  sometimes  fatal.  Well¬ 
man  observed  3  deaths  in  14  cases  in  Africa.  He  recommends  arsenic 
in  full  doses  for  the  affection.  Massey  advises  the  use  of  large  doses  of 
cod-liver  oil  and  baking  soda. 

Treatment  of  dermatitis  caused  by  the  irritative  plant  juices  consists 
in  cleansing  the  parts  first  with  soap  and  water  and  afterwards  with 
alcohol.  Bland  soothing  lotions  then  may  he  applied.  Poisoning  hy 
Manzanilla  fruit  is  greatly  mitigated  whenever  it  has  happened  that  large 
quantities  of  bread  were  eaten  at  the  same  time  that  the  apples  were 
swallowed.  Bread  seems  to  have  diluted  and  locked  up  the  poison,  thus 
preventing  its  action  on  the  mucous  membranes  of  the  alimentary  tract. 
The  administration  of  a  large  amount  of  soft  bread  pap  with  milk  would 
seem  to  be  a  rational  way  of  treating  cases  of  poisoning  by  eating  the 
fruit. 


FISH  POISONING 

Poisoning  has  been  caused  by  the  eating  of  entirely  fresh  fish  free 
from  any  taint  produced  by  decomposition.  Nevertheless  symptoms  of 
gastro-intestinal  irritation  have  ensued.  Species  of  the  genus  Clupea  and 
Tetrodon  living  in  Oriental  waters  have  been  studied.  The  poison  appears 
to  be  contained  in  the  genital  organs,  and  symptoms  are  especially  likely 
to  come  on  after  eating  the  roe. 

The  symptoms  are  those  of  abdominal  distress,  associated  with  head¬ 
ache,  burning  sensation  in  the  fauces,  nausea,  abdominal  pains  and  col¬ 
lapse.  Death  occurs  from  circulatory  and  respiratory  failure. 

Treatment. — The  stomach  should  be  emptied  without  delay,  using  an 
emetic.  Apomorphin  hydrochlor.  %0  to  %  gr.  may  be  used  for  an  adult. 
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Abscess,  kidney.  See  Kidney,  diseases  of. 

—  lung.  See  Lungs,  diseases  of. 

—  tooth,  in  chronic  nasal  sinusitis,  14 
Acetaldehyd,  as  industrial  poison,  687 
Acetanilid,  in  insulation,  811 
Acetylsalicylic  acid,  in  pyelitis,  585 
Acne.  See  Industrial  diseases. 

Aconite,  effect  on  pulmonary  pressure  of, 

91 

—  in  bronchitis,  42 

Aconite  root,  in  acute  laryngitis,  20 
Acridin,  as  industrial  poison,  687 
Acriflavine,  in  bladder  tumor,  636 
Acrolein,  as  industrial  poison,  687 
Actinic  rays,  effect  of,  801,  806 
Actinomycosis.  See  Industrial  diseases. 
Active  congestion.  See  Congestion,  ac¬ 
tive. 

Acupuncture,  in  muscular  rheumatism, 
488 

Acitte  bacterial  endocarditis,  219 

—  See  also  Heart,  diseases  of. 

Acute  bronchitis.  See  Bronchi,  diseases 
of. 

Acute  coronary  obstruction,  285 

—  See  also  Heart,  diseases  of. 

Acute  endocarditis,  219 

—  See  also  Heart,  diseases  of. 

Acute  fibrinous  pleurisy.  See  Pleura, 
diseases  of. 

Acute  myocarditis,  222 

—  See  also  Heart,  diseases  of. 

Acute  nephritis.  See  Kidney,  diseases 
of. 

Acute  pericarditis,  187 

—  See  also  Heart,  diseases  of. 

Acute  syphilitic  aortitis,  439. 
Adenocarcinoma  of  bladder.  See  Blad¬ 
der,  diseases  of. 

Adenitis,  bronchial.  See  Bronchi,  dis¬ 
eases  of. 

Adenoids,  acute  bronchitis  and,  34 

—  bronchopneumonia  and,  102 

—  chronic  laryngitis  and,  23 

—  chronic  rhinitis  and,  6 

—  tuberculosis  of  mediastinal  lymph 
nodes  and,  78 

Adhesive  pericarditis,  204 
Adrenalin  in,  bladder  tumor,  635 

—  bronchopneumonia,  109 

—  collapse  from  thoracentesis,  160 

—  embolism,  457 


Adrenalin  in,  hematuria,  504 

—  nephritis,  551 

—  phlebitis,  464 

—  pulmonary  edema,  96 
Adrenalin  chlorid,  in  pleurisy,  161 
African  lethargy.  See  Trypanosomiasis. 
Air-pressure,  in  caisson-disease,  696- 

698 

Alcohol,  glycerine  and,  in  industrial  in¬ 
fections,  659 

—  methyl.  See  Methyl  alcohol,  681 

—  prohibition  in  lithiasis,  605 
Alcoholism,  chronic  bronchitis  and,  53 
Aleppo  boil.  See  Leishmaniasis,  dermal. 
Alkalies  in,  enuresis,  626 

—  lithiasis,  606 

—  nephritis,  545,  550,  554,  560 
Alkaline  salts,  in  pyelitis,  585 
Alkaline  solutions,  antiseptic,  in  ozena, 

19 

Alkaline  waters,  in  lithiasis,  605,  606 
Alum-carbolic  mouth  wash  in  sprue,  822 
Amino  compounds  of  benzol  and  its 
homologues.  See  Anilin. 

Ammonia  as  industrial  poison,  687 
Ammonia  in,  embolism,  457 

—  thrombosis,  448 

Ammonium  chlorid,  in  bronchitis,  47 
Amputation  in,  aortic  embolism,  456 

—  embolism  of  extremities,  455 
Amyl  nitrite  in,  angina  pectoris,  278 

—  arrow  poisoning,  902 

—  arteriosclerosis,  372 

—  essential  hypertension,  400 

—  hemoglobinuria,  507 

—  pulmonary  edema,  97 

Amyloid  disease  of  kidney.  See  Kidney, 
diseases  of. 

Anaphylactic  shock,  as  reaction  to 
serum  treatment  for  bronchopneumonia, 
104 

Anastomosis  of  ureter  and  skin,  in  tu¬ 
berculous  cystitis,  619 
Anemia,  aplastic,  following  x-ray  burns, 
739 

Anemia,  secondary,  in  triclioceplialiasis, 
886 

Anemia  in,  chronic  bronchitis,  52 

—  essential  hypertension,  417 

—  visceral  leishmaniasis,  859 
Aneurysm,  aortic,  441 

—  See  also  Blood  vessels,  diseases  of. 
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Aneurysm,  thoracic,  443 

—  See  also  Blood  vessels,  diseases  of. 
Angina  pectoris,  272 

—  in  essential  hypertension,  395 
See  also  Heart,  diseases  of. 

Anorexia,  in  renal  tuberculosis,  614 
Anthelmintics  in,  intestinal  distomiasis, 
873 

—  teniasis,  876 

Anthracosis.  See  Industrial  diseases. 
Anthrax.  See  Industrial  diseases. 
Antidiphtheritic  serum,  in  ozena,  19 
Antimony,  as  industrial  poison,  663 
Antimony  in,  bronchitis,  42 

—  dermal  leishmaniasis,  865 

—  spasmodic  laryngitis,  23 

—  trypanosomiasis,  850 

—  visceral  leishmaniasis,  860 
Antipyrin  in  myositis,  484 
Antiseptics,  urinary,  in  pyelitis,  584 
Antisyphilitic  treatment  in  paroxysmal 

hemoglobinuria,  507 
Antitoxin  in,  epistaxis,  18 

—  membranous  laryngitis,  24 

—  tuberculosis  of  the  larynx,  27 
Ants,  stings  of,  896 
Anuresis,  in  renal  colic,  602 
Aortic  aneurysm,  441 

—  See  also  Blood  vessels,  diseases  of. 
Aortic  embolism,  456 

Aortitis,  syphilitic,  439 

—  See  also  Blood  vessels,  diseases  of. 
Aortotomy  in  aortic  embolism,  456 
Apomorphin,  in  bronchitis,  42,  61 
Apomorphin  hydrochlor,  in  fish  poison¬ 
ing,  906 

Apoplexy  in  essential  hypertension,  414 
Arachitic  bronchitis.  See  Bronchi,  dis¬ 
eases  of. 

Argochrom  in  endocarditis,  213 
Argyrol,  injection,  in  enuresis,  627 

—  irrigations,  in  acute  cystitis,  618 
Aristol,  in  membranous  rhinitis,  8 
Arrow  poisoning,  901 
Arsenic,  as  industrial  poison,  664 
Arsenic  in,  arteriosclerosis,  373 

—  endocarditis,  213 

—  hemoglobinuria,  507 

—  onyalai,  906 

—  Oroya  fever,  830 

—  phlebitis,  465 

—  syphilitic  aortitis,  440 
Arsphenamin  in,  angina  pectoris,  283 

—  filariasis,  881 

—  frambesia  tropica,  841 

—  paralysis  of  bladder,  621 

—  relapsing  fever,  838 

—  syphilis  of  respiratory  tract,  30 

—  syphilitic  aortitis,  440 

—  thoracic  aneurysm,  444 
Arteriosclerosis,  365 

—  in  etiology  of  chronic  myocarditis,  232 

—  See  also  Blood  vessels,  diseases  of. 
Arteriovenous  anastomosis,  in  thrombo¬ 
angiitis  obliterans,  476 

Arthropods,  affections  due  to  venomous, 
S94 


Artificial  respiration  in,  arrow  poisoning, 
902 

—  carbon  monoxid  poisoning,  680 

—  collapse  from  thoracentesis,  160 

—  electrical  shock,  745 

—  embolism,  457 

—  industrial  intoxications,  675,  677,  681, 
682,  683,  684 

—  snake  poisoning,  892 

Ascites  in  cardiac  failure  with  edema, 
409 

Aspiration  of,  blood  in  pulmonary  edema, 
97 

—  body  cavities  in  nephritis,  557 
Aspirin  in,  acute  laryngitis,  20 

—  myositis,  484 

—  phlebitis,  464 

—  pyelitis,  585 

Asthma,  in  hyperplastic  ethmoiditis,  17 
Astringents  in,  chronic  laryngitis,  22 

—  epistaxis,  18 

Atherosclerosis.  See  Arteriosclerosis. 
Atophan,  in  muscular  rheumatism,  488 
Atoxyl  in,  filariasis,  881 

—  prophylaxis  of  trypanosomiasis,  856 

—  trypanosomiasis,  850 
Atriplicism,  900 

Atropin  in,  arrow  poisoning,  902,  903 

—  collapse  from  thoracentesis,  160 

—  lead  poisoning,  671 

—  nephritis,  550 

—  pulmonary  edema,  96,  97 

—  pulmonary  emphysema,  118 

—  renal  colic,  601 

Atropin  sulphate,  in  enuresis,  631 
Aural  disturbances,  in  caisson-disease, 
693 

Auricular  fibrillation,  301,  405 

—  See  also  Blood  vessels,  diseases  of; 
Heart,  diseases  of. 

Auricular  flutter,  299 

—  See  also  Heart,  diseases  of. 
Autoserotherapy,  in  treatment  of  pleu¬ 
risy,  161 

Avery  method  of  determining  type  of 
pneumonia,  103 

Bacillus  coli,  in  cystitis,  617 
Balsam  of  Peru,  in  industrial  infections, 

659 

Bandaging,  for  floating  kidney,  502 
Baths,  carbonic  acid,  in  pericarditis,  197 

—  hot  in,  anuresis,  503 
- renal  colic,  597 

—  ice-cold,  in  insulation,  810 
Baths,  salt  in,  bronchiectasis,  61 

- tuberculosis  of  mediastinal  lymph 

nodes,  179 

Baths  in,  chronic  bronchitis,  49 

—  irritable  heart,  319 

—  nephritis,  528 

—  pyelitis,  582 
Batrachia,  892 

“Bayer  205,”  in  trypanosomiasis,  852 
Bees,  stings  of,  896 
Belladonna  in,  bronchitis,  44 

—  enuresis,  620,  626 
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“Bends.”  See  Caisson-disease. 

Benzidin,  as  industrial  poison.  See 
Anilin. 

Benzin,  as  industrial  poison,  G75 
Benzol,  amino  compounds  of,  and  its 
homologues,  674 

Benzol,  as  industrial  poison,  675 
Benzyl-benzoate,  in  thrombo-angiitis  ob¬ 
literans,  473 

Bichlorid  of  mercury  instillation,  in  tu¬ 
berculous  cystitis,  619 
Bichorlid  of  mercury  solution,  in  indus¬ 
trial  infections,  659 
Biebrich  red.  See  Scarlet  red. 

Bier  suction  cylinders,  in  thrombo¬ 
angiitis  obliterans,  476 
Biskra  button.  See  Leishmaniasis,  der¬ 
mal. 

Black  wash,  in  paronychia,  793 
Bladder,  diseases  of,  617 

- cystitis,  617 

- acute,  618 

- treatment,  618 

- argyrol,  618 

- potassium  permanganate, 

618 

- silver  nitrate  irrigations, 

618 

- Bacillus  coli,  617 

- catheter  infection,  618 

- chronic,  618 

- treatment,  618 

- gonorrheal,  617 

- prophylaxis,  617 

- prophylaxis,  617 

- pyogenic  infections  and,  617 

- prophylaxis,  617 

- tuberculous,  619 

- primary  focus,  619 

- prophylaxis,  617 

- treatment,  619 

- bichlorid  of  mercury  instil¬ 
lations,  619 

- Hunner  ulcer,  619 

- treatment,  619 

- anastomosis  of  ureter  and  skin, 

619 

- carbolic  acid  instillations,  619 

- cauterization,  619 

- gomenol  oil  instillations,  619 

- iodoform  in  oil  instillations, 

519 

- th  allin  sulphate  instillations, 

619 

- neuroses,  619,  622 

- enuresis,  619,  623 

- causes,  619,  623 

- cystitis,  627 

- epilepsy,  624 

- pyelitis,  627 

- spina  bifida  occulta,  624 

- urethritis,  627 

- urinary  and  pelvic  organs, 

diseases  of,  624,  626 

- essential  or  idiopathic,  624 

- causes,  624 

- treatment,  619,  624 


Bladder,  diseases  of,  neuroses,  enuresis, 
treatment,  adenoids,  removal  of,  629 

- alkalis,  626 

- argyrol  injection,  627 

atony  of  sphincter,  626 

- atropin  sulphate,  631 

belladonna,  tincture  of,  626, 
631 

- circumcision,  628 

colon  bacilluria,  626 
628  constipation,  relief  of, 

- diet,  625,  630 

- drugs,  620,  626,  630 

- electrical,  627 

- general,  630 

- hyoscyamus,  tincture  of, 

626,  631 

silver  nitrate,  627 

- - strychnin  sulphate,  631 

- surgical,  627 

- thyroid  extract,  620,  629 

- urotropin,  626 

- vaccine,  colon,  628 

- vesical  sedatives,  627 

- urinary  and  pelvic  organs,  dis¬ 
eases  of,  626 

- treatment,  627 

- functional,  619 

- paralysis  of  bladder,  621,  622 

- atony  distinguished  from,  621, 

622 

- causes,  621,  622 

- diphtheria,  621 

- -  —  spinal  lesion,  621 

- tabes,  621 

- treatment,  621,  622 

- arsphenamin,  621 

- catheter,  use  of,  621,  623 

- electricity,  623,  630 

- ergot,  623 

- strychnin,  623 

-  reflex,  620 

- causes,  620 

- faradization  of  urethral 

mucosa,  620 

- hygiene,  620,  630 

- remote  organs,  diseases  of, 

624,  628 

- tumors,  633 

— - classification,  633 

- of  connective  tissue  origin,  633 

- fibromyxoma,  633 

- myxoma,  633 

- sarcoma,  633 

- of  epithelial  origin,  633 

- adenocarcinoma,  633 

- carcinoma,  basal,  633 

- - localized  circumscribed  in¬ 
filtrating,  633 

- squamous-celled,  633 

- superficial  non-infiltrating 

papillary,  633 

- cysts,  633 

- papilloma,  633 

- references,  650 

- symptoms,  633 


910 


INDEX 


Bladder,  diseases  of,  tumors,  classification, 
constitutional  and  renal,  634 

- cystitis,  634 

- dysuria,  634 

- hemorrhage,  633 

- —  pain,  634 

- retention,  634 

- treatment,  636 

- cystectomy,  648 

- cystoscopic  or  urethroscoptic, 

643 

- cystostomy,  648 

- emanation,  radium,  643 

- fulguration,  636 

- novocain  as  anesthetic,  636 

- technic,  637 

- operation,  638 

- suprapubic  cystotomy,  638 

- radiation,  643 

■ — - - radium  seeds,  implantation, 

648 

- ureteral  transplantation,  648 

- x-ray  therapy,  648 

- types  of  growth,  treatment  best 

suited  to,  650 

Blisters,  in  local  treatment  of  pericardi¬ 
tis,  194 

Blood  transfusion,  before  operation,  453 
Blood  transfusion  in,  endocarditis,  214, 
215,  221 

—  industrial  intoxications,  675,  677,  681, 
684 

—  methemoglobinuria,  506 

—  Oroya  fever,  830 

—  thrombosis,  448 

—  uremia,  427 

Blood  urea  test3,  in  nephritis,  521 
Blood  vessels,  diseases  of,  365 

- aortic  aneurysm,  441 

- pressure  signs,  441 

- bones,  442 

- circulatory  system,  442 

- esophagus,  442 

- '■ —  nervous  system,  441 

- respiratory  system,  441 

- treatment,  442 

- diet,  442 

- drugs,  443 

- obliteration  of  sac,  442 

- regulation  of  bowels,  442 

- rest,  442 

- arteriosclerosis,  365 

- cerebral,  374 

- treatment,  374 

- claudication,  intermittent,  376 

- treatment,  376 

—  - coronary  sclerosis,  373 

- treatment,  373 

- definition,  365 

- etiology,  365 

- diphtheria,  366 

- endocrin  disturbances,  366 

- infections,  366 

- influenza,  366 

- obesity,  366 

- plethora,  366 

- rheumatic  fever,  366 


Blood  vessels,  diseases  of,  arteriosclerosis, 
etiology,  “shoddy”  arteries,  366 

- syphilis,  366 

- typhoid  fever,  366 

- wear  and  tear,  366 

- hypertensive,  377 

- treatment,  377 

- venesection,  377 

- See  also  Blood  vessels,  es¬ 
sential  hypertension,  378 

- infections,  366,  377 

- treatment,  377 

— - obliterating  endarteritis,  375 

- treatment,  375 

- alternating  ice  and  hot  foot 

baths,  375 

- bromids,  375 

- constricting  bandages,  375 

- ■  —  pathology,  366' 

- Monckeberg’s  sclerosis,  367 

- renal  sclerosis,  374 

- treatment,  374 

- senile,  366,  376 

- treatment,  376 

- symptoms,  367 

- diffuse  sclerosis,  367 

- essential  hypertension,  367 

- toxic,  377 

- treatment,  368 

- bowel  regulation,  369 

- diet,  368 

- electricity,  370 

- exercise,  369 

- habits,  369 

- hydrotherapy,  370 

- massage,  370 

- medicinal,  372 

- amyl  nitrite,  372 

- arsenic,  373 

- calomel,  373 

- chloral,  373 

- fibrolysin,  372 

- iodids,  372 

— ■ - iron,  373 

- nitrites,  372 

- nitroglycerin,  372 

- theobromin,  372 

- occupation,  371 

- radium,  371 

- rest,  37 1 

- surgical,  375 

- symptomatic,  373 

- types,  365,  376 

- treatment,  376 

- embolism,  450 

- aortic,  456 

- treatment,  456 

- amputation,  456 

- aortotomy,  456 

- arteritis  and,  450 

- cachetic  conditions  and,  451 

- cardiac,  456 

- causes,  450 

- cerebral,  457 

- treatment,  457 

- fat,  450,  454 

- treatment,  454 
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Blood  vessels,  diseases  of,  embolism,  fat, 
treatment,  Esmarch  bandage,  454 

- of  coronary  arteries,  456 

- treatment,  457 

- morpliin,  457 

- rest,  457 

- See  also  Heart,  diseases  of. 

- of  extremities,  455 

—  - treatment,  455 

- amputation,  455 

- embolectomy,  455 

- morpliin,  455 

- of  mesenteric  vessels,  458 

- phlebitis  and,  450 

- pulmonary,  457 

- treatment,  457 

-  artificial  respiration,  457 

- drugs,  457 

- renal,  458 

- splenic,  458 

- surgical  operations  and,  450 

- symptoms,  451 

- thrombosis  and,  450 

- treatment,  451 

- general,  451 

- preventive,  451 

— ■’ - after  surgical  operations, 

451 

- —  Zalin,  emboli  of,  456 

- essential  hypertension,  37  3 

- arteriosclerosis  and,  378 

- cardiac  involvement,  391 

- angina  pectoris,  395 

- abdominal,  398 

- acute,  399 

- causes,  396 

- fatigue,  396 

- menopause  and,  396 

- prognosis,  396 

- syphilis,  396 

- toxic  factors,  397 

- treatment,  398 

- auricular  fibrillation,  405 

- treatment,  406 

- cardiac  failures  with  edema, 

407 

- - - treatment,  408 

- cardiac  murmurs,  410 

- coronary  thrombosis  and  em¬ 
bolism,  403 

- treatment,  404 

- dyspneas  of  acute  onset,  392 

- cardiac  asthma,  392 

—  - dyspnea  of  acidosis,  393 

- paroxysmal  dyspnea,  393 

- treatment,  392 

- uremic  dyspnea,  393 

- early  cases  of  cardiac  ineffi¬ 
ciency,  391 

- symptoms,  391 

- treatment,  392 

- high  blood-pressure  statis,  404 

- - treatment  of,  404 

- infarcts,  pulmonary,  395 

- treatment,  395 

- paroxysmal  tachycardia,  410 

- treatment,  411 


Blood  vessels,  diseases  of,  essential  hy¬ 
pertension,  cardiac  involvement,  prema¬ 
ture  systoles,  412 

- treatment,  412 

- pulmonary  edema,  394 

- treatment,  394 

- cases  showing  symptoms,  387 

- treatment,  385 

'  cases  with  high  diastolic  pressure, 
385 

cases  with  low  diastolic  pressure,  384 

- cases  without  symptoms,  385 

- treatment,  385 

- cause  unknown,  379 

- dietic  factors  in,  380 

- early  cases,  381 

- prognosis,  381 

- treatment,  382 

- die't,  382 

- rest,  382 

- sedatives,  382 

- etiology,  379 

- familial  disease,  380 

- later  cases,  382 

- blood-pressure  readings,  382 

- treatment,  385 

- rest,  385 

- myomata  uteri  and,  417 

- nephritis  and,  378 

- renal  lesions,  418 

- diagnosis,  419 

- acidosis  determination,  422 

- blood  chemistry,  419 

- concentration  test,  419 

- creatinin,  421 

- phenolsulphonephthalein 

test,  421 

- salt,  421 

- sugar,  421 

- urea  nitrogen,  420 

- uric  acid,  420 

- treatment,  422 

- - diet,  422 

- digitalis,  423 

- - rest,  423 

- uremia,  423 

- convulsions,  428 

- headaches,  428 

- pathology,  423 

- suppression  of  urine,  428 

- symptoms,  424 

- treatment,  425 

- terminal  infection,  429 

- treatment,  382 

- bathing,  387 

- clothing,  386 

- diet,  387 

- fats,  390 

—  — - fluids,  390 

- proteins,  387 

- quantity,  387 

- salt,  387 

—  - sugar,  387 

- exercise,  387 

- habits  of  life,  386 

- summary,  430-438 

- types  commonly  subject  to,  380 
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Blood  vessels,  diseases  of,  essential  hyper¬ 
tension,  vascular  accidents,  412 

- anemia,  417 

- Bright’s  disease  confused 

with,  419 

- cerebral  vessels,  412 

- symptoms,  413 

- treatment,  413 

- erythrocytosis,  417 

- Geisbock’s  disease  and,  417 

- hemorrhages,  416 

- epistaxis,  416 

- lungs,  417 

- meningeal,  417 

- stomach,  417 

- urinary  tract,  417 

- uterus,  417 

- See  also  Vascular  accidents, 

cerebral  vessels;  retinal  vessels. 

- retinal  vessels,  415 

- thrombosis,  415 

- mesenteric,  415 

- peripheral  vessels,  416 

- symptoms,  415,  416 

- treatment,  415,  416 

- phlebitis,  458 

- chronic,  462 

- diagnosis,  early,  463 

- general  arteriosclerosis  and, 

462 

- symptoms,  462 

- frequency,  458 

- mechanical  activity  and,  460 

- non-obliterative,  461 

- symptoms,  461 

- obliterative,  461 

- symptoms,  461 

- recurrent,  462 

- surgical  care  in,  462 

- symptoms,  462 

- references,  468 

- syphilis  and,  459 

- thrombosis  and,  459 

- treatment,  463 

- bandaging,  466 

- diet,  464 

- gouty  or  nephritic  cases, 

464 

- drugs,  464 

- electricity,  467 

- fomentations,  warm  to  hot,  466 

- heat,  464 

- hydromineral,  467 

- immobilization,  463 

- lavage,  colonic,  464 

- sunlight,  467 

- surgical,  467 

- - - removal  of  vein,  467 

- resection  of  vein,  467 

- water,  465 

- typhoid  fever  and,  459,  460 

- varicose  ulcers  and,  460 

- syphilitic  aortitis,  439 

- acute,  440 

- treatment,  440 

- : - arsenic,  440 

- arsphenamin,  440 


Blood  vessels,  diseases  of,  syphilitic  aor¬ 
titis,  treatment,  diet,  440 

- mercury,  440 

- potassium  iodid,  440 

- rest,  440 

- symptomatic,  440 

- chronic,  441 

- treatment,  441 

- clinical  features,  439 

- treatment,  439 

- thoracic  aneurysm,  443 

- treatment,  443 

- bowel  regulation,  443 

- diet,  443 

- drugs,  443 

- digitalis,  445 

- sedatives,  444 

- vasodilators,  444 

- management  after,  445 

- rest,  443 

- surgical,  444 

- Macewen’s  operation,  445 

- Matas’  method,  445 

- wiring  and  electrolysis,  444 

- symptomatic,  444 

- morphin,  444 

- venesection,  444 

- thrombo-angiitis  obliterans,  469 

- age  and,  471 

- definition,  469 

- diagnosis,  472 

- etiology,  469 

- alcoholic  habits,  469 

- exposure  to  cold,  470 

- syphilis,  469 

-  tobacco,  469 

- - unstable  nervous  system,  469 

- history  and  geographical  distri¬ 
bution,  470 

- pathology,  472 

- prognosis,  474 

- race  and,  471 

- sex  and,  471 

- symptoms,  472 

- treatment,  475 

- arteriovenous  anastomosis,  476 

- Bier  suction  cylinders,  476 

- drugs,  475 

- electrotherapy,  476 

- elevation  of  member,  475 

- femoral  vein  ligation,  476 

- beat,  475 

- injections,  intravenous  and 

subcutaneous,  477 

- Leriche’s  periarterial  sympath¬ 
ectomy,  478 

- thrombosis,  446 

- cardiac,  449 

- auricular  dilatation  and,  449 

- cause,  449 

- diagnosis,  449 

- treatment,  449 

- drugs,  449 

- infectious  diseases  and,  446 

- lymphangitis  and,  446 

- marantic  conditions  and,  446 

- mesenteric,  450 
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Blood  vessels,  diseases  of,  thrombosis, 
mesenteric,  treatment,  450 

- pathology,  446 

e - peripheral,  450 

- See  also  Phlebitis. 

- pneumonia  and,  446 

- pulmonary,  449 

- marantic  conditions  and,  449 

- pneumonia  and,  449 

- typhoid  fever  and,  449 

- treatment,  449 

- drugs,  449 

- oxygen  inhalations,  449 

- rest,  449 

- surgical  conditions  and,  446 

- treatment,  447 

- drugs,  448 

- electric  ionization  of  potassium 

iodid,  448 

- ligature,  448 

- prophylactic,  447 

- transfusion,  448 

- typhoid  fever  and,  446 

- See  also  Heart,  diseases  of. 

Blood-pressure  readings,  precautions  to 
be  taken  in,  382 

Bobas.  See  Tropical  diseases,  frambesia 
tropica. 

Boghean  apparatus  in  pulmonary  emphy¬ 
sema,  117 

Bones,  diseases  of,  492 

- osteitis  deformans,  492 

- definition,  492 

- etiology,  492 

- pathology,  492 

- references,  496,  497 

- symptoms,  492 

— < - treatment,  493 

- diet,  493 

- osteo-arthropatliy,  secondary  hyper¬ 
trophic,  495 

- definition,  493 

- etiology,  493 

- pathology,  494 

- references,  497 

- symptoms,  494 

- treatment,  494 

- osteomalacia,  494 

- clinical  forms,  495 

- course  and  progress,  495 

- definition,  494 

- etiology,  494 

- glands  of  internal  secretion, 

494 

- pathology,  495 

- references,  497 

- symptoms,  495 

- treatment,  495 

- castration,  495 

- cod-liver  oil,  496 

- diet,  495 

- drugs,  496 

- gland  therapy,  496 

- hot  packs,  496 

- rest,  495 

Boric  acid  solution,  saturated,  in  indus¬ 
trial  infections,  659 
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Bowman’s  theory  of  renal  secretion,  509 
Brass,  as  an  industrial  poison,  665 
Brass  founder’s  ague,  666 

Brauer’s  air  pressure  apparatus,  for  lung 

tumors,  127 

Bromids  in,  arrow  poisoning,  902 

—  arteriosclerosis,  375 

—  insulation,  811 

—  phlebitis,  464 

Bromin,  as  industrial  poison,  687 
Bromur,  in  bronchitis,  44 
Bronchi,  diseases  of,  32 

- adenitis,  67 

complicating  bronchopneumonia 
and  bronchitis,  67 

- -  —  influenza  accompanied  by,  67 

- measles  accompanied  by,  67 

- treatment,  67 

- drugs,  68 

- sea  air,  68 

- tuberculin,  68 

- x-ray,  68 

- tuberculosis  of  children  accom¬ 
panied  by,  67 

- whooping-cough  accompanied  by, 

67 

- bronchiectasis,  61 

- -treatment,  61 

- baths,  salt,  62 

- climate,  62 

— « - diet,  62 

- environment,  61 

- posture,  62 

- surgical,  63 

- symptomatic,  64 

- aromatic  inhalations,  65 

- cough,  64 

- creosote,  64 

- expectorants,  65 

- - fetor,  64 

- injections,  intratracheal,  66 

- nitrogen  gas,  64 

- oxygen  inhalation,  65 

- Trendelenburg  position,  63 

- bronchitis,  32 

- acute,  32 

- adenoids  and,  34 

- cyanosis,  45 

- dyspnea,  35 

- - - emphysema  complicated  by,  35 

- etiology,  32 

- nasal  polypi  and,  34 

- tonsils,  enlarged,  and,  34 

- treatment,  32 

- aconite,  42 

- ammonium  chlorid,  47 

- antimony,  42 

- apomorpliin,  42 

- baths,  33 

- belladonna,  44 

- bronchitis  kettle,  35 

- camphor,  36 

- climate,  33 

- codein,  43 

- cold  applications,  33 

- cupping,  45 

— ■ - diet,  36 
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Bronchi,  diseases  of,  bronchitis,  acute, 
treatment,  emetics,  46 

- expectorants,  41 

- - heroin  hydrochlorid,  43 

- laxatives,  41 

- leeches,  39 

- liniments,  stimulating,  38 

- lobelia,  44 

- local,  38 

- opium,  42 

- oxygen,  inhalation  of,  45 

- potassium  bichromate,  47 

- potassium  iodid,  47 

- poultices,  38 

- quinin,  36 

- soporifics,  43 

- sprays,  40 

- stimulating  expectorants,  44 

- strychnin,  45 

- symptomatic,  37 

- temperature  of  room,  34 

- turpentine,  58 

- vapors,  39 

- chronic,  47 

- alcoholism  and,  53 

- anemia  in,  52 

- children  and,  52 

- contagion,  50 

- cough,  55 

- cyanosis,  60 

-  dyspnea,  60 

- emphysema,  60 

- gout  and,  53 

- insomnia,  55 

- treatment,  55 

- obesity  and,  52 

- profuse  expectoration,  57 

- tobacco  and,  50 

- treatment,  48 

- baths,  incandescent  light,  60 

- salt,  49 

- climate,  48 

- clothing,  50 

- cod-liver  oil,  52 

- diet,  51 

- drugs,  54 

- dust,  avoidance  of,  50 

- environment,  48 

- exercises,  51 

- expectorants,  54,  58 

- liniments,  55 

- mouth  breathing,  avoidance 

of,  49 

- poultices,  55 

- serum,  53 

- sprays,  55,  56,  59 

- strychnin,  55,  60 

- symptomatic,  54 

- temperature,  50 

- vaccine  therapy,  53 

- -  —  whey  cure,  52 

— - x-ray,  59 

- uremia,  53 

- plastic,  60 

- nature,  60 

- treatment,  60 

- apomorphin,  61 


Bronchi,  diseases  of,  bronchitis,  plastic, 
treatment,  emetics,  61 

- iodid  of  potassium,  60 

- ipecacuanha,  61 

- pilocarpin,  61 

- foreign  bodies  in  bronchi,  72 

- air  passages,  77 

- - - diagnosis,  81 

- inspection,  84 

- palpation,  84 

- percussion,  85 

- physical  signs,  81 

- symptoms,  77 

- bronchial  foreign  body,  80 

- esophageal  foreign  body,  84 

- - - initial,  78 

- laryngeal  foreign  body,  78 

- tracheal  foreign  body,  79 

- treatment,  85 

- after  bechic  expulsion  of 

body,  86 

- bronchoscopic  removal,  86 

- coughing  up  foreign  bodies, 

85 

- disintegration,  86 

- thoracotomy,  86 

- tracheotomy,  86 

- arachidic  bronchitis,  74 

- pathological  changes,  74 

- lung-suppuration,  75 

- atelectate  area  in,  76 

- drowned  lung,  76 

- foreign  body  causing,  75 

- pulmonary  abscess,  76 

- pathology,  72 

- metallic  bodies,  72 

- vegetable  substances,  73 

- references,  88 

- Roentgenogram  showing,  brass 

paper  fastener  in  lung,  75 
- lung  in  which  safety  pin  re¬ 
mained  two  months,  79 

- lung  seven  years  after  removal 

of  paper  fastener,  76 

— - - lung  with  shawl  pin  in  left 

lobe,  80 

- peanut  kernel  in  right  main 

bronchus,  82 

- pulmonary  abscess  due  to 

screw,  77 

- safety  pin  in  lung,  74 

- shawl  pin  in  lung,  73 

- small  electric  lamp  in  lung,  82 

— •  —  references,  69-71 
Bronchial  adenitis.  See  Bronchi,  dis¬ 
eases  of. 

Bronchiectasis.  See  Bronchi,  diseases 
of. 

Bronchitis,  arachidic.  See  Bronchi, 
diseases  of. 

Bronchitis.  See  Bronchi,  diseases  of. 
Bronchitis,  acute.  See  Bronchi,  dis¬ 
eases  of. 

Bronchitis,  chronic.  See  Bronchi,  dis¬ 
eases  of. 

Bronchitis,  plastic.  See  Bronchi,  dis¬ 
eases  of. 
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Bronchopneumonia.  See  Lungs,  diseases 
of. 

Brucella  melitensis,  causing  undulant 
fever,  812 

Brucella  paramelitensis,  causing  un¬ 
dulant  fever,  812 

Bubas.  See  Tropical  diseases,  frambesia 
tropica. 

Buboes,  climatic.  See  Tropical  diseases, 
local  inflammations. 

Bugs,  poisoning  by,  896 
Burns,  electrical,  742 

—  radium,  787 

—  x-ray,  787 

—  See  also  Industrial  diseases. 
Butterflies,  poisoning  by,  897 

Cadmium,  as  industrial  poison,  689 
Caffein  in,  congestion  of  lungs,  94 

—  methemoglobinuria,  506 

—  nephritis,  545,  549,  551,  554,  560 
— nitrobenzol  poisoning,  682 

—  pleurisy,  148 

Caffein  sodium,  in  treatment  of  broncho¬ 
pneumonia,  109 

Caisson  disease.  See  Industrial  dis¬ 
eases. 

Calabar  swellings.  See  Filaria  loa. 

Calsium  carbonate,  in  sprue,  822 
Calcium  lactate  in,  hematuria,  504 

—  sprue,  822 

Calculus,  renal,  as  a  cause  of  hvdrone- 
ph  rosis,  592 

—  See  also  Kidney,  diseases  of,  nephro¬ 
lithiasis. 

Callositas.  See  Industrial  diseases. 
Callus.  See  Callositas. 

Calomel  in,  acute  laryngitis,  20 

—  acute  bronchitis,  36 

—  arteriosclerosis,  373 

—  dengue  fever,  817 

—  edematous  laryngitis,  23 

—  membranous  rhinitis,  8 

—  nephritis,  529,  553 

—  pleurisy,  145 

Camphor  in,  anilin  poisoning,  675 

—  congestion  of  lungs,  94 

—  methemoglobinuria,  506 

—  nitrobenzol  poisoning,  682 
Carbolic  acid  instillations,  in  tuberculous 

cystitis,  619 
Carbon-arc  lamp,  723 
Carbon  bisulphid,  as  industrial  poison, 
677 

Carbon  monoxid,  as  industrial  poison, 
679 

Carbon  tetrachlorin,  as  industrial 
poison,  680 

Carbonic  acid,  used  rectally  in  pulmonary 
edema,  97 

Carcinoma,  basal-celled,  of  bladder.  See 
Bladder,  diseases  of. 

—  localized  circumscribed  infiltrating  of 
bladder.  See  Bladder,  diseases  of. 

—  of  the  pleura.  See  Pleura,  diseases  of. 

—  squamous-celled,  of  bladder.  See  Blad¬ 
der,  diseases  of. 


Carcinoma,  superficial  non-infiltrating 
papillary,  bladder.  See  Bladder,  diseases 
of. 

Cardiac  asthma,  392 

Cardiac  disease.  See  Heart,  diseases 
of. 

Cardiac  failures  with  edema,  407 
Cardiac  involvement,  in  essential  hyper¬ 
tension,  391 

——  bee  also  Blood  vessels,  diseases  of. 
Cardiac  neuroses,  312 

—  See  also  Heart,  diseases  of. 

Cardiac  pain,  272. 

— ■  See  also .  Heart,  diseases  of. 

Cardiac  stimulants  in,  treatment  of  myo¬ 
carditis,  225 

—  renal  colic,  602 

Cardiac  stimulation,  in  electrical  shock, 
744 

Cardiac  thrombosis,  449 
Cardiolysis,  in  indurative  mediastino- 
pericarditis,  181 

Cardiovascular  stimulants,  in  pleurisy, 
148 

Castration,  in  osteomalacia,  495 
Cataract,  glass  workers’,  718 
Catarrh,  acute  laryngeal.  See  Larynx, 
diseases  of. 

—  acute  nasal,  acute  nasal  sinusitis  com¬ 
plicating,  11 

- -of  respiratory  tract.  See  Bronchi, 

diseases  of. 

Caterpillars,  poisoning  by,  897 
Cathartics,  saline,  in  kidney  of  pregnancy, 
5/8 

Cathartics  in,  nephritis,  529,  542,  552, 
553,  560,  534 

—  pleurisy,  147 

—  suppression  of  urine,  603 

—  uremia,  426 

Catheterism,  in  bladder  tumor,  635 
— ureteral,  in  renal  calculus,  606 
Catheterization  of  lung,  in  pulmonary 
edema,  97 

Cauteries,  in  epistaxis,  18 
Cauterization  with,  acid  nitrate  of  mer¬ 
cury  in  tuberculous  cystitis,  619 

—  high  frequency  current  in  tuberculous 
cystitis,  619 

Caustics,  in  chronic  laryngitis,  22 
Centipede  poisoning,  895 
Cerebral  embolism.  See  Embolism. 
Cesarean  secretion,  in  kidney  of  preg¬ 
nancy,  578 

Cestode  infection.  See  Tropical  dis¬ 
eases. 

Chagas’  disease.  See  Tropical  diseases, 
trypanosomiasis. 

Chigger.  See  Jigger. 

Chigo.  See  Jigger. 

Chigre.  See  Jigger. 

Chilblains,  715 

Chloral  in,  arrow  poisoning,  902 

—  essential  hypertension,  401 

—  nephritis,  549 

—  phlebitis,  464 

—  renad  colic,  601 
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Chloral  hydrate  in,  treatment  of  bron¬ 
chitis,  43 

—  kidney  of  pregnancy,  578 
Chloramid,  in  treatment  of  bronchitis, 

43 

Chlorid  of  iron,  in  epistaxis,  18 
Chlorin,  as  industrial  poison,  687 
Chloroform,  effect  on  pulmonary  pres¬ 
sure,  91 

Chloroform  in,  treatment  of  angina  pec¬ 
toris,  279 

—  arrow  poison,  902,  903 

—  essential  hypertension,  401 

—  kidney  of  pregnancy,  578 
— renal  colic,  600,  601 

— uremia,  428 

Cholecystotomy,  in  distomiasis,  875 
Chorditis  nodosa,  and  chronic  laryngitis, 
22 

Chorea,  in  etiology  of  chronic  myocar¬ 
ditis,  232 

Chromic  acid,  in  chronic  rhinitis,  7 
Chromium  compounds,  as  industrial 
poisons,  687 

Chronic  Atrophic  laryngitis.  See 
Larynx,  diseases  of. 

Chronic  bronchitis.  See  Bronchitis, 
chronic. 

Chronic  interstitial  nephritis.  See 
Kidney,  diseases  of. 

Chronic  parenchymatous  nephritis. 

See  Kidney,  diseases  of. 

Chronic  phlebitis,  463 

—  See  also  Blood  vessels,  diseases  of. 
Chronic  myocarditis,  227 

—  See  also  Heart,  diseases  of. 

Chronic  pneumonia.  See  Pneumonia, 

chronic. 

Chronic  valvular  disease  of  heart. 
See  Valvular  disease  of  heart,  chronic. 

Churchill’s  tincture  of  iodin,  in  industrial 
infections,  659 

Circumcision,  in  enuresis,  628 
Citric  acid  in,  embolism,  457 

—  phlebitis,  465 

—  thrombosis,  448,  449 
Claudication,  intermittent,  in  arterio¬ 
sclerosis,  376 

- See  also  Thrombo-angiitis  obliterans. 

Climate  in,  atrophic  rhinitis,  8 

—  bronchiectasis,  62 

—  chronic  bronchitis,  48 

—  nephritis,  523,  526 

—  pulmonary  emphysema,  116 

—  tuberculosis  of  the  larynx,  26 
Climatic  buboes.  See  Tropical  diseases. 
Clothing,  in  nephritis,  523 
Clylothorax.  See  Pleura,  diseases  of. 
Coagulen,  in  bladder  tumor,  635 
Coal-tars,  in  pyelitis,  584 

Cochin  China  diarrhea,  885 
Codein  in,  aortic  or  thoracic  aneurysm, 
443 

—  bronchitis,  43 

—  edematous  laryngitis,  23 

—  phlebitis,  464 

—  thoracic  aneurysm,  444 


Cod-liver  oil  and  baking  soda,  in  onyalai, 
906 

Cod-liver  oil  in,  chronic  bronchitis,  52 

—  osteomalacia,  496 

Cold  applications  in  pericarditis,  194,  196 
Cold  baths,  in  pleurisy,  147 
Cold,  occupational  diseases  and.  See  In¬ 
dustrial  diseases. 

Colic,  renal.  See  Kidney,  diseases  of, 
nephrolithiasis. 

Colitis,  ulcerative,  866,  867 
Collargol,  in  endocarditis,  213 
Colloidal  metals,  in  endocarditis,  213 
Colloidal  therapy,  in  undulant  fever,  813 
Colonic  irrigation,  in  suppression  of 
urine,  603 

Compressed  air  illness.  See  Caisson- 

disease. 

Compresses,  cold,  in  acute  laryngitis,  20 

Congenital  cardiac  disease,  322. 

—  See  also  Heart,  diseases  of. 

Congenital  cyanosis,  325 
Congestion  of  lungs,  active.  See i  Lungs, 

diseases  of. 

- —  hypostatic.  See  Lungs,  diseases  of. 

—  passive.  See  Lungs,  diseases  of. 
Conjunctivitis,  ultraviolet  rays  causing, 

724 

Coolidge  tube,  in  production  of  x-rays, 

734 

Copper,  as  industrial  poison,  689 
Coronary  arteries,  embolism  of,  456 
Coronary  embolism,  403 

—  See  also  Blood  vessels,  diseases  of. 
Coronary  thrombosis,  403 

— •  See  also  Blood  vessels,  diseases  of. 
Coryza,  acute.  See  Acute  rhinitis. 
Courbatures.  See  Caisson-disease. 
Cramps,  muscular.  See  Muscles,  diseases 
of. 

Creolin,  in  ozena,  19 

Creosote  baths  in  bronchiectasis,  64 

Creosote  in,  bronchiectasis,  64 

—  bronchopneumonia,  105 

Cresol,  in  industrial  infections,  659 
Crookes’  tube,  in  production  of  x-ray, 
733 

Croup,  false.  See  Laryngitis,  spasmodic. 
Croup,  membranous.  See  Laryngitis, 
membranous. 

Croup,  spasmodic.  See  Laryngitis,  spas¬ 
modic. 

Croup  kettle,  in  spasmodic  laryngitis,  24 
Croup  tent  in,  acute  laryngitis,  20 

—  membranous  laryngitis,  25 

Culex  fatigous,  as  cause  of  dengue  fever, 
816 

Cupping  in,  bronchitis,  45 

—  essential  hypertension,  395 
Cushing’s  theory  of  renal  secretion, 

509 

Cutaneous  tuberculosis.  See  Tubercu¬ 
losis. 

Cyanids,  as  industrial  poisons,  687 
Cyanogen  and  its  compounds,  as  indus¬ 
trial  poisons,  687 

Cystitis.  See  Bladder,  diseases  of. 
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Cystoscopic  method  of  radiation,  in 

bladder  tumor,  643 
Cystectomy  in,  bladder  tumor,  648 
Cystoscopy  in,  diagnosis  of  hydrone¬ 
phrosis,  594 

—  renal  tuberculosis,  610 
Cystotomy,  suprapubic,  in  bladder  tumor, 

638 

Cysts  of  bladder.  See  Bladder,  diseases 

of. 

Dakin’s  solution  in,  pus  infections,  794 

—  ulcer,  796 

D’Arsonal  current  in,  bladder  tumor,  636 

—  tuberculous  cystitis,  619 
Decapsulation  in,  anuresis,  504 

—  nephritis,  556 

Decompression,  in  prevention  of  caisson- 
disease,  701 

Decrescent  arteriosceerosis,  376 
Delhi  sore.  See  Tropical  diseases. 
Demoid  cysts.  See  Mediastinum,  diseases 
of. 

Dengue  fever.  See  Tropical  diseases. 
Deny’s  filtrate  in  tuberculosis  of  larynx, 
28 

Dermal  leishmaniasis.  See  Leishman¬ 
iasis. 

Dermatitis,  acute.  See  Industrial  dis¬ 
eases. 

—  radium,  737 

—  x-ray,  738 

Dermatitis  factitia.  See  Industrial  dis¬ 
eases. 

Dermatomyositis.  See  Polymyositis, 
acute. 

Dermatoses,  occupational.  See  Indus¬ 
trial  diseases. 

Desiccation,  in  bladder  tumor,  636 
Diaphoresis  in,  suppression  of  urine,  603 

—  uremia,  426 

Diaphoretics,  in  pleurisy,  148 
Diarrhea  in,  intestinal  schistosomiasis, 
879 

—  visceral  leishmaniasis,  862 
Dichloramin-T,  in  prevention  of  indus¬ 
trial  infections,  658 

Diet,  after  thoracentesis,  162 
Diet  in,  accidents  to  cerebral  vessels,  413, 
423 

—  acute  pericarditis,  192 

—  aortic  or  thoracic  aneurysm,  442,  443 

—  arteriorsclerosis,  369 

—  bronchopneumonia,  105 

—  chronic  bronchitis,  51 

—  essential  hypertension,  382,  387,  402, 
408,  423 

—  irritable  heart,  319 

—  kidney  of  pregnancy,  577 

—  litliiasis,  604.  605 

—  movable  kidney,  502 

—  muscular  rheumatism,  488 

—  myocarditis,  224,  256,  259 

—  nephritis,  523,  547,  552,  554,  560,  562 

—  Oroya  fever,  830 

—  osteitis  deformans,  493 

—  osteomalacia.  495 


Diet  in,  phlebitis,  464 

—  pulmonary  edema,  97 

—  pyelitis,  582 

—  renal  tuberculosis,  612 

—  sprue,  822 

—  syphilitic  aortitis,  440 
Dietiiylsulphate,  as  industrial  poison, 

687 

Differential  air  pressure,  in  lung  tumors, 
126 

Digifolin,  in  nephritis,  551,  554 
Digitalis,  effect  on  pulmonary  pressure 
of,  91 

Digitalis  in,  amyloid  disease  of  kidney, 
577 

—  angina  pectoris,  282,  287 

—  anilin  poisoning,  675 

—  auricular  fibrillation,  302 

—  bronchopneumonia,  109 

—  congestion  of  lungs,  94 

—  disorders  of  heart  beat,  298,  300,  302, 
308,  311 

—  embolism,  457 

—  essential  hypertension  with  cardiac  in¬ 
volvement,  392,  393,  395,  399,  403,  404, 
405,  406,  408,  411,  412,  423,  427 

—  myocarditis,  224,  236,  253,  258,  262, 
264,  265 

—  nephritis,  546,  549,  550,  558,  560 

—  passive  congestion  of  lungs,  94 

—  pericarditis,  196 

—  pleurisy,  148 

—  pulmonary  edema,  97 

—  pulmonary  emphysema,  114,  118 

—  thoracic  aneurysm,  445 

—  thrombosis,  449 

Dimetiiylsulphate,  as  industrial  poison, 
687 

Dinitrobenzol.  See  Nitrobenzol. 
Diseases  of  bones.  See  Bones,  diseases 
of. 

Disorders  of  heart  beat,  293 

—  See  also  Heart,  diseases  of. 

Dispargen,  in  endocarditis,  213 
Distomiasis.  See  Tropical  diseases. 
Diuretics  in,  anuresis,  503 

—  nephritis,  545,  549,  553,  556 

—  pleurisy,  148 

—  pyelitis,  584 

—  suppression  of  urine,  603 

—  uremia,  426 

Diver’s  palsy.  See  Caisson-disease. 
Dobell’s  solution,  in  laryngitis,  21 
Douches,  hot,  in  renal  colic,  598 
Dover’s  powder  in,  acute  laryngitis,  20 

—  edematous  laryngitis,  23 
Dracunculus  medinensis.  See  Tropical 

diseases,  filariasis,  882 
Drainage  of  legs,  in  nephritis,  557 
Drug  therapy,  in  renal  colic,  600,  601, 
603 

Dumdum  fever.  See  Leishmaniasis,  vis¬ 
ceral. 

Dust,  causing  pneumoconiosis,  772,  773 
Dysentery,  in  intestinal  schistosomiasis, 
879 

Dysphagia  and  pericarditis,  189 
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Dyspnea  in,  caisson-disease,  604-600 

—  silicosis,  773 
Dyspnea  of  acidosis,  303 

Echinococcus  cysts.  See  Pleura,  diseases 
of,  tumors. 

Eclipse  blindness,  725 
Eczema.  See  Industrial  diseases. 
Edebohls’  operation,  in  anuresis,  503 
Edema,  pulmonary.  See  Lungs,  diseases 
of. 

- - in  essential  hypertension,  304 

Edematous  laryngitis.  See  Larynx,  dis¬ 
eases  of. 

Effort  syndrome,  313 
Ehrlich-Hatta,  in  filariasis,  881 
Electric  ophthalmia,  720,  747 
Electrical  burns,  742 
Electrical  shock,  743 
Electricity.  See  Industrial  diseases. 
Electrocoagulation,  in  bladder  tumor, 
636 

Electrotherapy  in,  arteriosclerosis,  370, 
375 

—  atrophic  rhinitis,  0 

—  enuresis,  627 

—  lead  poisoning,  671 

—  movable  kidney,  503 

—  muscular  rheumatism,  488 

—  myositis,  484 

—  paralysis  of  bladder,  623 

—  phlebitis,  467 

—  pulmonary  edema,  07 

—  thrombo-angiitis  obliterans,  476 
Elimination,  through  bowel  and  skin,  in 

nephritis,  547,  551,  552,  560 
Embolectomy,  in  embolism  of  extremi¬ 
ties,  455 
Embolism,  450 

—  aortic,  456 

—  of  extremities,  455 

—  pulmonary.  See  Lungs,  diseases  of. 

—  See  also  Blood  vessels,  diseases  of. 
Emetics,  in  bronchitis,  46 

Emetin,  in  sprue,  822 
Emphysema,  complicated  by  acute  bron¬ 
chitis,  35 

—  pleurisy  and,  143 

—  pulmonary.  See  Lungs,  diseases  of. 
Ems  water,  in  bronchitis,  55 
Enciiondroma  of  pleura.  See  Pleura, 

diseases  of. 

Endarteritis,  obliterating,  375 
Endarteritis-obliterans.  See  Thrombo¬ 
angiitis  obliterans. 

Endemic  hematuria.  See  Tropical  dis¬ 
eases,  endemic  hematuria. 

Endocarditis,  207 

—  See  also  Heart,  diseases  of. 
Endothelial  carcinoma  of  pleura.  See 

Pleura,  diseases  of. 

Enemata,  in  intestinal  schistosomiasis, 
870 

Enteroclysis,  in  renal  colic,  500 
Enteroptosis.  See  Kidney,  diseases  of. 
Epinephrin,  effect  on  pulmonary  pressure, 
00 


Epistaxis  in,  essential  hypertension,  417 

—  yellow  fever,  843 

—  See  also  Nose,  diseases  of. 
Epithelioma,  701 
Ergograph,  752 

Ergot  in,  hematuria,  504 

—  paralysis  of  bladder,  623 
Ergotoxin,  effect  on  pulmonary  pressure, 

00 

Erythema,  ultraviolet  rays  causing,  722 
Erythrol  tetranitrate  in,  nephritis,  543 

—  thoracic  aneurysm,  444 
Erythrophlceum.  See  Poisons — reptiles 

— fish — arthropods  and  plants,  affections 
due  to. 

Esmarch  bandage,  in  embolism,  454 
Esophageal  foreign  body.  See  Bronchi, 
diseases  of. 

Essential  hypertension,  378 

—  See  also  Blood  vessels,  diseases  of. 
Ether  in,  arrow  poisoning,  902,  903 

—  methemoglobinuria,  506 
Ethmoiditis,  hyperplastic.  See  Nose, 

diseases  of. 

Eucalyptus,  in  intestinal  distomiasis,  876 
Exercise,  moderate,  after  thoracentesis, 
162 

Exercise  in,  arteriosclerosis,  369 

—  chronic  bronchitis,  51 

— -  essential  hypertension,  387,  403 

—  irritable  heart,  318 

—  lithiasis,  604 

Expectorants  in,  bronchiectasis,  65 

—  of  bronchitis,  41,  44,  54,  58 
Extrahazardous  industries.  See  Indus¬ 
trial  diseases. 

Extrasystoles,  295 
Eyestrain,  729 

Factory  Department  of  British  Home 
Office  instructions,  for  use  of  first-aid 

kit,  658 

Faradization,  in  enuresis,  620 
Eat  embolism,  450,  454 
Fatigue,  industrial.  See  Industrial  dis¬ 
eases. 

Fel  bovis,  in  lead  poisoning,  672 
Femoral  vein  ligation,  in  thrombo¬ 
angiitis  obliterans,  476 
Fibrillation,  auricular,  301,  405 

- See  also  Blood  vessels,  diseases  of; 

Heart,  diseases  of. 

Fibrinous  pleurisy.  See  Pleura,  diseases 
of. 

Fibrona  of  the  pleura.  See  Pleura, 

diseases  of. 

Fibrolysin  in,  arteriosclerosis,  372 

—  thrombo-angiitis  obliterans,  475 
Fibromyxom  \.  of  bladder.  See  Bladder, 

diseases  of. 

Filaria.  See  Filariasis. 

Filaria  loa.  See  Tropical  diseases, 
filariasis. 

Filaria  perstans.  See  Tropical  diseases, 
filariasis. 

Filariasis.  See  Tropical  diseases. 
First-aid  kit,  for  industrial  infections,  657 
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Fish,  affections  due  to  poisonous.  See 
Poisons— reptiles— fish— arthropods  and 

plants,  affections  due  to. 

Fish,  in  destruction  of  Stegomyia  calopus, 
846 

Flagellate  infections.  See  Tropical 
diseases. 

Fleas,  poisonous,  S97 
Flies,  bites  of,  896 

Flint’s  air  pressure  apparatus,  in  lung 
tumor,  127 

Fluids,  restriction  of,  in  nephritis,  530, 
560 

Flukes.  See  Tropical  diseases,  distomia- 
sis. 

Fluoric  acid,  as  an  industrial  poison,  687 
Flutter,  auricular,  299 

- See  also  Heart,  diseases  of. 

Folliculitis.  See  Industrial  diseases. 
Fomentations,  hot,  in  renal  colic,  598 
Foreign  bodies  in  bronchi.  See  Bronchi, 
diseases  of. 

Foriegn  bodies  in  air  passages.  See 
Bronchi,  diseases  of. 

Foreign  body  in  esophagus.  See  Bron¬ 
chi,  diseases  of. 

Formalin,  in  endocarditis,  213 
Formin,  in  pyelitis,  586 
Fowler  position,  in  pericarditis,  190 
Fowler’s  solution,  in  Oroya  fever,  830 
Frambesia  tropica.  See  Tropical  dis¬ 
eases. 

Freund’s  theory  and  operation,  in  pul¬ 
monary  emphysema,  115 
Fulguration  and  radium,  in  bladder 
tumor,  650 

Functional  neuroses  of  bladder.  See 
Bladder,  diseases,  619 

Gallic  acid,  in  hematuria,  504 
Galvanocautery,  in  pericarditis,  194 
Gangrene,  juvenile.  See  Thrombo¬ 
angiitis  obliterans. 

Gangrene  of  lungs.  See  Lungs,  diseases 
of. 

Gasolene,  as  industrial  poison,  675 
Gastric  lavage,  in  snake  poisoning,  892 
Gastro-intestinal  disturbances,  in 
renal  tuberculosis,  614 
Gatch  bed,  in  pyelitis,  582 
Geisbock’s  disease,  417 
Glandular  therapy,  in  osteomalacia,  493 
Glass  workers’  cataract,  718 
Glossina  palpalis,  in  transmission  of  try¬ 
panosomiasis,  855 

Glucose,  in  bronchopneumonia,  105 
Gnatiiostoma  siamense.  See  Tropical 
diseases,  nematode  infection. 

Gomenol  oil  instillation,  in  tuberculous 
cystitis,  619 

Gonorrheal  cystitis.  See  Bladder,  dis¬ 
eases  of,  cystitis. 

Gout,  chronic  bronchitis  and,  53 

Green  citrate  of  iron,  in  chronic  atrophic 
laryngitis,  25 

Guinea  worm.  See  Tropical  diseases, 
filariasis. 


Gymnastics  in,  movable  kidney,  503 
—  myositis,  484 

—  postoperative  treatment  of  adhesive 
pericarditis,  206 

Hahn’s  operation,  for  movable  kidney,  503 
Hayem’s  serum,  in  Oroya  fever,  830 
Headache,  in  chronic  nasal  sinusitis,  13 
Heart,  diseases  of,  189 

acute  coronary  obstruction,  285 

- references,  292 

- symptoms,  286 

- treatment,  287 

- drugs,  287 

- rest  in  bed,  287 

- angina  pectoris,  272 

- aortitis,  syphilitic,  and,  272 

atherosclerosis  of  aorta  and  coro¬ 
nary  arteries  and,  272 

- causation,  272 

- coronary  obstruction  and,  272 

- diagnosis,  274 

- myocarditis,  acute,  and,  272 

- neurotic  states  and,  272 

- pericarditis,  acute,  and,  272 

- prognosis,  275 

- prophylaxis,  276 

- pseudo,  284 

- causes,  284 

- references,  292 

- symptoms,  274 

- toxic  states  and,  272 

- - — treatment,  284 

- active,  277 

- between  attacks,  279 

- diet,  281 

- drugs,  281 

• — * - rest  in  bed,  282 

- - - surgery,  283 

- during  attack,  278 

• - drugs,  278 

- mustard  plaster,  279 

- - - individualization,  278 

- cardiac  neuroses,  312 

- irritable  heart,  312 

- confused  with  hyperthyrodism, 

316 

- constitutional  type,  313 

- diagnosis,  315 

- X-ray,  315 

- infectious  type,  313 

- prognosis,  316 

- symptoms,  314 

- treatment,  317 

- - - active,  317 

- baths,  319 

- diet,  319 

- drugs,  319 

- exercise,  318 

- occupation,  319 

- ; - prophylactic,  317 

- psychotherapy,  317 

- sports,  318 

- surgical  treatment  of  foci 

of  infection,  319 

- references,  320,  321 

- cardiac  pain,  288 
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Heart,  diseases  of,  cardiac  pain,  diagnoses 
of  conditions  causing,  289 

- diseases  marked  by,  288 

- myocarditis,  acute,  with,  290 

- - diphtheria  and,  290 

- rheumatism  and,  290 

- scarlatina  and,  290 

- treatment,  290 

- - typhoid  fever  and,  290 

— - - origin,  288 

- pericarditis  causing,  289 

- treatment,  290 

- See  also  Pericardium,  diseases 

of. 

- tachycardia,  paroxysmal,  with, 

291 

- valvular  heart  disease  with,  291 

- treatment,  291 

- congenital  cardiac  disease,  322 

- advance  in  understanding  of,  323 

- clinical  classification,  332 

- cyanotic  cases,  323,  332 

- clinical  classification,  332 

- etiology,  326 

- oxygen  unsaturation  in,  327 

- pathogenesis,  325 

- tests  of  cardiac  function,  347 

- treatment,  342,  346 

- bloodletting,  342 

- character  building,  346 

- diet,  346 

- Dr.  Bronson’s  statement,  346 

- drugs,  342 

- hygiene,  346 

- institutional,  347 

- ligature  of  patent  ductus 

arteriosus,  358 

- oxygen  administration,  343, 

358 

- prevention  of  diseases  of 

childhood,  346 

- preventive,  342,  346 

- symptomatic,  342 

- tonsillectomy,  357 

- non-cyanotic  cases,  323,  330,  334 

- cardiac  toleration,  356 

- clinical  classification,  334 

- diagnosis,  349,  355 

- Krogh  spirometer,  355 

- methods,  355 

- pathogenesis,  330 

- treatment,  348 

- avoidance  of  diseases  of 

childhood,  357 

- preventive,  357 

- radium  in  tonsillar  troubles, 

358 

- -  —  teeth,  removal  of  curious, 

358 

- pathogenesis,  325 

- primary  cause,  326 

- secondary  causes,  328 

- references,  359-362 

- - treatment,  336 

- prenatal  care,  336 

- alcohol  intoxication,  339 

- congenital  syphilis,  339 


Heart,  diseases  of,  congenital  cardiac  dis¬ 
ease,  treatment,  prenatal  care,  prenatal 
infections  and  intoxications,  338 

- rheumatic  fever,  338 

- small-pox,  339 

- tuberculosis,  338 

- preventive,  339 

- antiluetic,  341 

- surgical,  336,  357 

- disorders  of  heart  beat,  293 

- auricular  fibrillation,  301 

- treatment,  302 

- drugs,  302 

- methods,  302 

- auricular  flutter,  299 

- treatment,  300 

- digitalization,  300 

- quinidin  sulphate,  300 

- extrasystoles,  295 

- heart-block,  308 

- auriculoventricular,  308 

- arteriosclerosis  of  coro¬ 
naries  and,  30S 

- causes,  308 

- digitalis  and,  308 

- Stokes-Adams  syndrome  in, 

309 

- intraventricular,  308 

- arteriosclerosis  and,  308 

- causes,  308 

- digitalis,  309 

- treatment,  309 

- drugs,  309 

- etiological,  309 

- symptomatic,  309 

- thyroid  extract,  309 

- paroxysmal  tachycardia,  297 

- atrioventricular,  299 

- causes,  297 

- nodal,  299 

- treatment,  297 

- drugs,  297 

- symptomatic,  297 

- premature  contractions,  295 

- causes,  295 

- treatment,  296 

- digitalis,  296 

- rest,  296 

- pulsus  alternans,  310 

- treatment,  311 

- digitalis,  311 

- rest,  311 

- sinus  arhythmia,  293 

- sinus  bradycardia,  294 

- treatment,  294 

- sinus  tachycardia,  294 

- treatment,  295 

- rest  in  bed,  295 

- endocarditis,  207 

- acute  bacterial,  219 

- course,  221 

- etiology,  219 

- -  —  pathology,  219 

- symptoms,  220 

- Janeway  lesion,  220 

- -  —  murmurs,  221 

- petechial,  220 
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Heart,  diseases  of,  endocarditis,  acute 
bacterial,  symptoms,  preventive,  221 

- serums,  221 

- sodium  cacodylate,  221 

- transfusions,  *  221 

- vaccines,  221 

- sub-acute  bacterial,  207 

- diagnosed  as  malaria,  209 

- diagnosis,  210 

- bacteria-free  stage,  210 

- bacterial  stage,  210 

- mistaken  for  surgical  condi¬ 
tion,  217 

- pathology,  207 

- prophylaxis,  218 

- vaccination,  219 

- symptoms,  207 

- anemia,  209 

- blood  cultures,  210 

- due  to  infection,  208 

- emboli,  209 

- fever,  208 

- kidney  affections,  210 

- myocardial,  208 

- pain  and  tenderness,  209 

- petechiae,  209 

: - renal  phenomena,  212 

- spleen,  enlargement  of,  210 

- treatment,  212 

- chemical  antidotes,  213 

- drugs,  213 

- serums,  212 

- transfusions,  214 

- vaccines,  212 

- myocarditis,  222 

- acute,  222 

- arhythmas  developing  suddenly 

in,  224 

- diphtheria  complicated  by,  223 

- pneumonia  and,  223 

- primary  acute  inflammation  of 

heart  muscle  and,  222 

— • - references,  225,  226 

- rheumatism  and,  223 

- symptomatology,  223 

- treatment,  224 

- diet,  224 

- drugs,  224 

- ice-bag,  224 

- rest,  224 

- typhoid  fever  and,  223 

- chronic,  227 

- etiology,  232 

- arteriosclerosis,  232 

- chorea,  232,  261 

- hypertension,  232,  262 

- hyperthyroidism,  232,  262 

- syphilis,  232,  261 

- tonsillitis,  232,  261 

- pathological  physiology,  227 

- arhythmias,  230 

- pulsus  alternans,  231 

- x-ray,  229 

- prevention,  261 

- references,  266-271 

- special  conditions,  262 

- angina  pectoris,  266 


Heart,  diseases  of,  myocarditis,  chronic, 
special  conditions,  aortic  insufficiency, 
266 

auricular  fibrillation,  262 

- auricular  flutter,  264 

- extrasystoles,  264 

- heart-block,  265 

high  blood-pressure,  265 

- paroxysmal  tachycardia,  265 

- pulsus  alternans,  265 

- symptomatology,  233 

—  - - treatment,  233 

- activity  and  exercise,  259 

- bleeding,  256 

- clothing,  235 

- continuation,  257 

- diet,  256 

—  - drugs,  236,  251,  258 

- mechanical  removal  of  fluid, 

255 

- - - rest,  234 

- stage  of  heart  failure,  233 

- pericarditis,  188 

- acute,  191 

- diet,  191 

- acute  rheumatic  fever  and,  188 

- adhesive,  204 

- polyserositis  in,  204 

- treatment,  204 

- operative,  204 

- postoperative,  206 

- prophylactic,  204 

- * — dysphagia  and,  189 

- glands  of  the  neck  and,  189 

- hemopericardium,  203 

- treatment,  203 

- hydropericardium,  201 

- cachetic  conditions  and,  201 

- chronic  nephritis  and,  201 

- scarlet  fever  and,  201 

- subacute  inflammation  of  en¬ 
dothelial  cells  and,  201 

- treatment,  202 

- adrenalin,  after  paracentesis, 

202 

- diuretics  in,  202 

- paracentesis  in,  202 

- sterilized  air  after  removal 

of  pericardial  effusion,  202 

- tuberculosis  and,  201 

- tumor  of  the  pericardium  and,  201 

- pneumopericardium,  204 

• - treatment,  204 

- prevention  of  vomiting  in,  195 

- - prophylaxis,  188 

- - pyopericardium,  203 

- purulent  pleurisy  and,  203 

- treatment,  203 

- tonsils  and,  189 

- treatment,  191 

- after,  197 

- carbonic  acid  baths,  197 

- gymnastics,  197 

- cough,  191 

- diuretics,  198 

- drugs,  191,  194 

- digitalis,  196 


022 


INDEX 


Heart,  diseases  of,  pericarditis,  treatment, 
drugs,  morphin,  196 

- salicylates,  105 

- sodium  cacodylate,  195 

- enema,  191 

- Fowler  position,  190 

- local,  193 

- blisters,  194 

- bloodletting,  194 

- cold  applications,  193,  196 

- galvanocautery,  194 

- Paquelin  cautery,  194 

—  - myocarditis,  191 

-  rest  in  bed,  190 

- stimulants,  196 

- strophantliin,  197 

- with  effusion,  197 

- treatment,  197 

- paracentesis,  198 

- See  also  Blood  vessels,  diseases  of. 

Heart,  in  acute  infectious  diseases,  222 

—  See  also  Heart,  diseases  of,  myocarditis, 
acute. 

Heart,  irritable,  312. 

- See  also  Heart,  diseases  of. 

Heart  beat,  293. 

—  See  also  Heart,  diseases  of. 
Heart-block,  308 

—  See  also  Heart,  diseases  of. 

Heat  cramps,  709 

Heat  exhaustion,  707-709 
Heat,  in  occupational  diseases.  See  In¬ 
dustrial  diseases. 

Heat  stroke,  707 
Heliotherapy  in,  paronychia,  794 

—  ulcer,  796 

Helmitol,  in  pyelitis,  586 
Heloderma.  See  Vertebrates,  poisonous. 
Hematuria  in,  renal  tuberculosis,  609,  613 

—  tuberculous  kidney,  600  613 
Hematuria.  See  also  Hemorrhages  in  es¬ 
sential  hypertension. 

Hematociiyluria,  treatment  of,  881 
Hemopericardium,  201 
Hemoptysis,  417 

Hemorrhages,  in  essential  hypertension, 
412,  416 

Hemorrhagic  pleurisy,  163 
Hemothorax,  163 

Heroin  hydrochlorid  in  bronchitis,  43 
Hexamethylenetetramin,  in  pyelitis,  586 
High  blood-pressure  stasis.  See  Essen¬ 
tial  hypertension. 

High  frequency  in  bladder  tumor,  636 
Hill  diarrhea.  See  Tropical  diseases. 
Hofbauer’s  expirator,  in  pulmonary  em¬ 
physema,  118 

Humidity,  in  occupational  diseases.  See 
Industrial  diseases. 

Humidity  and  heat,  in  occupational  dis¬ 
eases,  710-714 

Hunner  ulcer.  See  Bladder,  diseases  of. 
Hychlorite,  in  industrial  infections,  659 
Hydrastin,  effect  on  pulmonary  pressure 
of,  90 

Hydrastinin  hydrochlorid,  in  epistaxis, 
18 


Hydrochloric  acid,  as  industrial  poison, 
287 

Hydrofluoric  acid,  in  industrial  poison, 
687 

Hydrogen  peroxid,  in  industrial  infec¬ 
tions,  659 

Hydromineral  treatment  of  phlebitis,  467 
Hydronephrosis.  See  Kidney,  diseases 
of. 

Hydropericardium  in,  cardiac  failure 
with  edema,  409 

—  pericarditis,  201 

Hydrotherapy  in,  arteriosclerosis,  370, 
375 

—  insulation,  810 

—  occupational  diseases,  708 

—  pleurisy,  147,  162 

—  renal  colic,  598,  599 

—  renal  tuberculosis,  612,  613 
Hygiene,  in  bronchopneumonia,  105 
— 'pulmonary  emphysema,  116 
Hyoscyamus,  in  endemic  hematuria,  879 

—  enuresis,  626 

Hyperemia.  See  Congestion  of  lungs, 
active. 

Hyperesthesia,  in  occupational  neuroses, 
779 

Hyperpiesia,  essential,  378 

- See  also  Blood  vessels,  diseases  of. 

Hypertension,  essential,  378 

- in  etiology  of  chronic  myocarditis, 

232 

- See  also  Blood  vessels,  diseases  of. 

Hypertensive  type  of  arteriosclerosis,  377 
Hyperthyroidism,  in  chronic  myocardi¬ 
tis,  232 

Hypcdermocylsis,  in  suppression  of 
urine,  603 

Hypostatic  congestion.  See  Lungs,  dis¬ 
eases  of. 

Ichthyol,  in  ozena,  19 
Ichthyol  ointment,  in  paronychia,  794 
Illumination,  artificial,  730-732 
Immobilization,  in  phlebitis,  463 
Immunity,  in  yellow  fever,  847 
Imperial  drink,  in  suppression  of  urine, 
603 

Implantation  of  radium  seeds,  in  bladder 

tumors,  648 

Incandescent  light  baths,  in  chronic 

bronchitis,  60 

Incision  and  drainage,  in  pyelitis,  588 
Indurative  mediastinopericarditis.  See 
Mediastinopericarditis,  indurative. 
Industrial  diseases,  653 

—  caisson-disease,  690 

- aural  disturbances  and,  693 

- caissons,  690,  693 

- air-pressure  in,  691 

- cause  of,  690 

- air-pressure,  697,  698 

- degrees,  697,  698 

- duration  of  working  shifts,  697, 

698 

- predisposing  factors,  696,  697 

- theories,  691,  692 
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Industrial  diseases,  caisson-disease,  com¬ 
plications  of,  696 
- decompression  in,  701 

—  - oxygen  and,  703 

- methods.  701,  703 

- rate  of,  702,  703 

- diving  and,  691 

- history  of,  690 

- immunity,  701 

- individual  susceptibility,  700 

- age,  700 

- obesity,  700 

- mortality,  694 

- occurrence,  693,  694 

- pathology,  696 

- references,  767 

- symptoms,  694 

- collapse,  695 

- dyspnea,  695,  696 

- nervous  system  disorders,  695 

- onset,  693 

- pain,  694,  695,  705 

- vertigo,  695 

- treatment,  704 

- medical,  705 

- s\  mptomatic,  706 

- recompression,  704 

- degree  of  air  pressure,  706 

- results,  705,  706 

- ventilation,  699,  700 

—  cold  and,  714 

- effects  of,  714,  715 

- moisture  and,  714,  715 

- prophylaxis,  715 

- references,  768 

- treatment,  715 

—  electricity  and,  741 

- burns,  742 

- treatment,  743 

- references,  770 

- shock,  743 

- after-effects,  746 

- death  and,  743 

- degrees,  743 

- effects,  743,  744 

- lightning,  747 

- effects,  747 

- prophylaxis,  747 

- treatment,  744-746 

- types  of  currents,  741 

—  fatigue  and,  748 

- definition.  748 

- industrial,  755 

- apparatus  and,  766 

- humidity  and,  764 

- lighting  and,  764 

- night  work  and,  764 

- occupational  neuroses,  766 

- temperature  and,  764,  765 

- tests,  752 

- Martin’s  spring  balance,  752 

- Ryan  reaction,  752 

- Schneider,  752 

- technic,  752,  753,  754 

- treatment,  767 

- ventilation  and,  764 

- workers’  output,  755-701 


Industrial  diseases,  fatigue  and,  indus¬ 
trial,  workers’  output,  hours  of  work 
and,  761,  762 

- rest  periods  and,  763 

- physiology  of,  748-752 

- references,  770,  771 

—  heat  and,  706 

- effects  of,  706,  709,  710 

- heat  cramps,  709 

- onset,  709 

- symptoms,  709 

- treatment,  709 

- heat  exhaustion,  707,  708 

- symptoms,  708 

- treatment,  708 

- See  also  Insolation. 

- heat  stroke,  707 

- prognosis,  708 

- treatment,  709 

- See  also  Insolation. 

- humidity  and,  710 

- effects,  710-714 

- references,  768 

- prophylaxis,  710 

- references,  768 

- See  also  Insolation. 

—  infections,  653 

- extrahazardous  industries  and,  654 

- neglect  of  slight  injuries  and,  654 

- occupations  and,  654 

- prevention  of,  656 

- abrasions  or  wounds  covered  with 

grease  or  dirt,  659 

- treatment,  659 

- antiseptics,  65G 

- alcohol,  659 

- aristol,  659 

- bichlorid  of  mercury  solution, 

659 

- boric  acid,  659 

- cresol,  659 

- dichloramin-T,  658,  659 

- hychlorite,  659 

- hydrogen  peroxid,  659 

- iodin,  Churchill’s  tincture  of,  659 

- tincture  of,  659,  660 

- iodoform,  659 

- picric  acid,  659 

- zinc  oxide,  659 

- dressings,  659 

- —  alcohol  and  glycerine,  659 

- balsam  of  Peru  with  castor  oil, 

659 

- iodoform,  659 

- first-aid  kits,  657 

- Factory  Department  of  British 

Home  Office  instructions,  657,  660 

- iodin,  657,  660 

- printed  directions,  657 

- sterilized  dressings,  657,  660 

- splinters  of  wood  or  metal,  658 

- scabs,  removal  of,  659 

—  intoxications,  661 
- bacterial,  662 

- individual  susceptibility,  662 

- age,  662 

- alcohol,  662 
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Industrial  diseases,  intoxications,  bac¬ 
terial,  individual  susceptibility,  poor 
nutrition,  662 

- sex,  662 

- diagnosis  of,  662 

—  —  dust,  661 

- entry  and  exit  of,  661 

- fumes,  661 

- liquid,  661 

- metals  and  their  compounds,  663 

- antimony,  663 

- pathology,  663 

- —  prevention,  664 

- symptoms,  663 

- treatment,  664 

- arsenic,  664 

- acute,  664 

- - - symptoms,  664 

- treatment,  664 

- chronic,  665 

- symptoms,  665 

- treatment,  665 

- pathology,  664 

- prevention,  665 

- symptoms,  666 

- treatment,  664 

—  - - drinking  water,  665 

- milk  diet,  665 

- morphin,  665 

- oxj^gen  inhalation,  665 

- brass — zinc — etc.,  665 

- acute,  666 

- symptoms,  666 

- brass  founder’s  ague,  665 

- diagnosis,  666 

- malaria,  resemblance  to,  666 

—  - prevention,  667 

- treatment,  667 

- chronic,  667 

- arteriosclerosis  and,  667 

- bronchitis  and,  667 

- cause,  667 

- emphysema  and,  667 

- fibrosis  of  lungs  and,  667 

- prevention,  667 

- symptoms,  667 

- treatment,  667 

- tuberculosis  of  lungs  and,  667 

- lead,  667 

- arteriosclerosis  and,  668 

- ceramic  industry  workers  and, 

668 

- diagnosis,  671 

- encephalopathy  and,  668,  669 

- gout  and,  668 

- interstitial  nephritis  and,  668 

- lesions  of  brain  and  meninges 

and,  668 

- menorrhagia  and,  669 

- neuritis  and,  668 

- painters  and,  668 

- pathology,  668 

- age,  668 

- alcohol,  668 

- sex,  668 

• - prevention  of,  670 

- smelters  and,  668 


Industrial  diseases,  intoxications,  metals 
and  their  compounds,  lead,  symptoms, 
668 

— - - anemia,  669 

- arteries  thickened,  670 

- atrophy  and  fibrillary 

tremors,  669 

- blindness,  669 

- blood-pressure,  high,  670 

- cerebral,  669 

- convulsions,  669 

- heart  enlarged,  670 

- lead  line,  Burtonian,  670 

- leukocytosis,  669 

— • - menorrhagia,  669 

- nephritis,  670 

- parasthesia,  669 

- weakness  or  paralysis  of 

muscles,  669 

- wrist-drop,  670 

- treatment,  671 

- anemia,  671 

- colic,  671 

- paralysis,  671 

- white  lead  makers  and,  668 

- manganese,  672 

- pathology,  672 

- prevention,  672 

- symptoms,  672 

- ■ — treatment,  672 

- diet,  672 

- hydrotherapy,  672 

- laxatives,  672 

- massage,  672 

- rest,  672 

- sweating,  672 

- mercury,  672 

- pathology  of,  673 

- prevention,  674 

- symptoms,  673 

- esethism,  673 

- stomatitis,  673 

- tremor,  673 

- treatment,  674 

- miscellaneous,  687 

- aeetaldehyd,  687,  688 

- acridin,  687,  688 

- acrolein,  687,  688 

- ammonia,  687,  688 

- bromin,  687,  688 

- cadmium,  689 

- chlorin,  687,  688 

- chromium  compounds,  687 

- copper,  689 

- cyanids,  687 

- cyanogen,  687 

- diethylsulphate,  687,  688 

— * - dimethylsulphate,  687 

- fluoric  acid,  687 

- hydrochloric  acid,  687,  688 

- hydrofluoric  acid,  687,  688 

- iodin,  6S8 

- methyl  bromid,  688 

- methyl  sulphate,  688 

- nicotin,  688 

- nitric  acid,  687,  688 

- phosgine,  687 
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Industrial  diseases,  intoxications,  mis¬ 
cellaneous,  prussic  acid,  687 

- sulphur  dioxid,  687 

- sulphuric  acid,  687,  688 

- tellurium,  689 

non-metals  and  their  compounds,  674 

. - amino  compounds  of  benzol  and 

its  homologues.  See  Anilin. 

- anilin,  674,  688 

- diagnosis,  675 

'  mistaken  for  valvular  heart 

disease,  675 

- —  pathology,  674 

- - — prevention,  675 

alcohol  prohibited,  675 

- hygiene,  675 

- medical  examinations,  675 

- protection,  675 

- symptoms,  674,  688 

- —  treatment,  675 

- artificial  respiration,  675 

- blood  transfusion,  675 

- heart  stimulation,  hvnoder- 

mic,  675  ** 

- - laxatives,  675 

- oxygen  inhalations,  675 

- venesection,  675 

- benzene  —  benzin  —  naphtha  — 

gasoline,  675,  688 

- pathology,  676 

- prevention,  676 

- rest,  677 

- symptoms,  676,  688 

- treatment,  677 

- artificial  respiration,  677 

- —blood  transfusion,  677 

- fresh  air,  677 

- oxygen  inhalations,  677 

- carbon  bisulphid,  677,  688 

- acute,  677 

- pathology,  677 

- symptoms,  677 

- chronic,  677 

- symptoms,  677,  688 

- prevention,  678 

- treatment,  678 

- carbon  monoxid,  679,  688 

- acute,  679 

- chronic,  679 

- pathology,  679 

- prevention,  680 

- treatment,  680 

- artificial  respiration  by 

Shaeffer  method,  680 

- food,  680 

- fresh  air,  680 

- rest,  680 

- warmth,  680 

- carbon  tetrachlorin,  680,  688 

— - • — prevention,  680 

- symptoms,  680,  688 

- treatment  of,,  680 

- artificial  respiration,  680 

- methyl  alcohol,  681,  688 

- chronic,  681 

- pathology,  681 

- prevention,  681 


Industrial  diseases,  intoxications,  non- 
metals  and  their  compounds,  methyl 
alcohol,  symptoms,  681,  688 
treatment  of,  681 

artificial  respiration,  681 

bleeding,  681 

blood  transfusion,  681 

- - nitrobenzol,  681,  688 

pathology,  681 
-prevention,  682 
symptoms,  681,  688 

- treatment,  682 

artificial  respiration,  682 
heart  stimulation,  682 
oxygen  inhalation,  682 
nitroglycerin,  682,  688 
pathology,  682 

—  * - prevention,  683 

- symptoms,  682,  688 

- treatment,  683 

- phosphorus,  683,  688 

pathology,  683 

- prevention,  683 

- symptoms,  683,  688 

- treatment,  683 

artificial  respiration,  683 

- sulphurated  hydrogen,  683,  688 

- pathology,  683 

- prevention,  684 

- symptoms,  683,  688 

- treatment,  684 

artificial  respiration,  684 

- blood  transfusion,  684 

tetrachlorethane  or  tetralin,  684, 

688 

- 1 - pathology,  684 

- prevention,  68^ 

- symptoms,  684,  688 

- trinitrotoluene,  685,  688 

- pathology,  685 

- prevention,  686 

- symptoms,  685,  688 

- treatment,  686 

- turpentine,  686 

— ■ - pathology,  686 

- prevention,  687 

- symptoms,  687 

- treatment,  687 

- nephritis,  687 

- pathology  of,  661 

- prevention  of,  662 

- references,  689 

- symptoms  of,  661 

- table  of  industrial  poisons  and  their 

effects,  688 

- treatment  of,  663 

—  light  and,  716 

- analyses  of,  717 

- eclipse  blindness,  725 

- cause,  725 

- prophylaxis,  725 

- effects  of,  718 

- electric  ophthalmia,  720 

- cause,  721 

- incidence,  721 

- symptoms,  721 

- treatment,  721 
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Industrial  diseases,  light  and,  eyestrain, 
729 

- artificial  lighting  and,  730 

- types,  731 

- causes,  730 

- incidence,  729 

- prophylaxis,  732 

- glass  workers’  cataract,  718 

- cause,  718 

- incidence,  718 

- prophylaxis,  719 

- treatment,  719,  720 

- miners’  nystagmus,  727 

- cause,  727,  728 

- complications,  729 

- psychic,  729 

- incidence,  727 

- symptoms,  727 

- treatment,  729 

- ocular  fatigue,  725 

- cause,  726 

- prophylaxis,  726 

- symptoms,  726 

- references,  768,  769 

- sources  of,  717 

- ultraviolet  rays,  721 

- eyes  and,  721 

- effect,  721,  723 

- treatment,  724,  725 

- metabolism  and,  724 

- protection  against,  724 

- effect,  721,  723 

- sunlight  and,  721 

- intensity,  721 

- variation,  722 

- waves,  716 

—  occupational  dermatoses,  782 

- -acne,  784 

- etiology,  784 

- prophylaxis,  784 

- treatment,  785 

- actinomycosis,  785 

- etiology,  785 

- prophylaxis,  785 

- treatment,  785 

— • — anthrax,  786 

- etiology,  786 

- pathology,  786 

- treatment,  786 

- serum,  786 

- burns,  786 

- etiological  factors,  786 

- incidence,  787 

- prophylaxis,  787 

- treatment,  787 

- callositas,  787 

- etiological  factor,  787 

- prophylaxis,  787 

- treatment,  787 

- cutaneous  tuberculosis,  795 

- etiology,  795' 

- prophylaxis,  795 

- treatment,  796 

- dermatitis,  788 

- acute,  788 

- etiological  factors,  788 

- prophylaxis,  788 


Industrial  diseases,  occupational  derma 
toses,  dermatitis,  acute,  treatment,  788 
789 

- dermatitis  factitia,  793 

- treatment,  793 

- eczema,  789 

- etiological  factors,  790 

- prophylaxis,  790 

- treatment,  790,  791 

• - * - medical,  790 

- treatment,  791 

- x-ray,  791 

- epithelioma,  791 

- etiological  factors,  791 

- prophylaxis,  791 

- treatment,  791 

- surgical,  791 

- x-ray,  791 

- etiology  of,  782 

- folliculitis,  791 

- etiological  factors,  791 

- prophylaxis,  791 

- -  —  treatment, .  792 

- black  wash,  792 

- x-ray,  792 

- keloids,  792 

- etiological  factors,  792 

- prophylaxis,  792 

- treatment,  792 

- radium,  792 

- x-ray,  792 

- paronychia,  793 

- etiological  factors,  793 

- prophylaxis,  793 

- treatment,  793 

- heliotherapy,  794 

- ichthyol,  794 

- x-ray,  794 

- prophylaxis,  783,  784 

- pus  infections,  794 

- etiological  factors,  794 

- prophylaxis,  794 

- treatment,  794 

- medical,  794 

- 1  —  surgical,  794 

- susceptibility,  782 

- tinea,  795 

- fungus  infection,  795 

- prophylaxis,  795 

- treatment,  795 

- treatment  of,  784 

— ; — ulcer,  796 

- etiological  factors,  796 

- prophylaxis,  796 

- treatment,  796 

- heliotherapy,  796 

' - medical,  796 

—  occupational  neuroses,  777 

—  - — causes  of,  776,  777 

- diagnosis  of,  779 

- ‘differential,  779 

- functional  neurosis,  779 

- hysteria,  779 

- incidence,  777 

- sex,  777 

- prognosis,  780 

- symptoms,  777-780 
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Industrial  diseases,  occupational  neuroses, 
synonyms,  776 
- treatment  of,  780,  781 

—  pneumoconiosis,  772 

- anthracosis,  772 

- diagnosis,  773 

- differential,  773 

- tuberculosis,  773 

- x-ray,  773 

- dust  in,  772,  773 

- action  of,  773 

- etiology  of,  772 

- incidence,  772 

- onset,  773 

- prognosis  of,  773 

- prophylaxis,  774,  775 

- references,  775 

- siderosis,  772 

- silicosis,  772,  773 

- stages  of,  774 

- symptomatology,  773 

- dyspnea,  773 

- treatment  of,  774 

- tuberculous  infection  and,  773,  774 

—  radiation  and,  732 

- radium,  732 

- action,  735 

- dermatitis  and,  737,  738 

- prophylaxis,  740 

- dosage,  736 

- emanations,  737 

- ions,  736 

- sensitivity,  736,  737 

- sterility  and,  737 

- types  of  rays,  735 

- alpha,  735 

- beta,  735 

- gamma,  735 

- references,  769 

- x-rays,  732 

- action,  735 

- dermatitis  and,  738,  739 

- prophylaxis,  739,  740 

—  - treatment,  740 

- discovery,  732 

- effects,  732 

- production,  733 

- Coolidge  tube,  734 

- Crookes’  tube,  734 

- short  waves,  734,  735 

- sterility  and,  73'( 

- voltage,  734 

Industrial  infections.  See  Industrial 
diseases. 

Industrial  intoxications.  See  Indus¬ 
trial  diseases. 

Industrial  poisons.  See  Industrial 
diseases. 

Infections,  industrial.  See  Industrial 
diseases. 

Infectious  type  of  arteriosclerosis,  347 
Influenza,  producing  hyperplastic  eth- 
moiditis,  16 

Influenza  pneumonia,  epidemic,  and  pul¬ 
monary  emphysema,  113 
Injections,  intrapleural,  in  pleurisy,  160 

—  intratracheal,  in  bronchiectasis,  66 


Injections,  intravenous  in  thrombo-angiitis 
obliterans,  477 

—  subcutaneous  in  thrombo-angiitis  oblit¬ 
erans,  477 

Insects,  poisonous.  See  Poisons — rep¬ 
tiles — fish — arthropods  and  plants,  af¬ 
fections  due  to. 

Insolation,  804 

—  apyrexial,  811 
- treatment,  811 

—  body  heat  loss,  806 

- table  by  radiation  and  conduction. 

806 

—  causes  of,  805 

—  —  radiation,  807 

- experiments  showing,  807 

- tropical  climates,  806 

- violet  and  ultraviolet  rays,  805 

- water  loss,  808 

—  classification  of,  805 

—  prophylaxis  of,  808 

—  references,  811 

—  treatment  of,  809 
- drugs,  810 

—  —  hydrotherapy,  810 

- ice-cold  packs  or  baths,  810 

- saline  solutions,  infusion  of,  810 

- stimulants,  810 

Insomnia,  in  chronic  bronchitis,  55 
Institutional  treatment,  in  congenital 
heart  disease,  34~ 

Intermittent  claudication,  in  arterio¬ 
sclerosis,  376 

—  See  also  Thrombo-angiitis  obliterans. 
Intestinal  flukes,  875,  876 
Intestinal  parasites,  871,  872,  879 
Intubation,  in  membranous  laryngitis,  25 
Iodid  of  iron,  in  chronic  bronchitis,  53 
Iodid  of  potassium  in,  angina  pectoris, 

282 

—  plastic  bronchitis,  60 
Iodids  in,  arteriosclerosis,  372 

—  bronchopneumonia,  104 

—  embolism,  457 

—  phlebitis,  467 

—  pleurisy,  148 

—  syphilitic  pleurisy,  143 

—  thrombo-angiitis  obliterans,  475 

—  tuberculosis  of  mediastinal  lymph 
nodes,  179 

Iodin,  as  industrial  noison,  688 
Iodin  in,  atrophic  rhinitis,  8 

—  ozena,  19 

—  syphilis  of  the  upper  respiratory  tract, 
30 

—  tinea,  795 

Iodipin  in  chronic  bronchitis,  54 
Iodoform,  in  industrial  infections,  659 
Iodoform  in  oil,  instillations  of,  in  tu¬ 
berculous  cystitis,  619 
Ionatherapy.  See  Ionization. 

Ionization,  in  dermal  leishmaniasis,  866 

—  potassium  iodid,  in  thrombosis,  448 
Iontophoresis.  See  Ionization. 

Ipecac,  in  spasmodic  laryngitis,  23 
Ipecacuanha,  in  plastic  bronchitis,  61 
Iridocyclitis,  in  trypanosomiasis,  849 
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Iron  in,  arteriosclerosis,  373 

—  lead  poisoning,  671 

—  nephritis,  523 

—  Oroya  fever,  830 

—  phlebitis,  465 

Irrigation  of  bowel,  in  pyelitis,  584,  585 
Irritable  heart,  312 

—  See  also  Heart,  diseases  of. 

Irritative  poisonous  plants.  See  Poi¬ 
sons — reptiles — fish — arthropods  a  n  d 

plants,  affections  due  to. 

Jackson  tubes,  in  syphilis  of  the  upper 
respiratory  tract,  31 
Janet  syringe,  in  bladder  tumors,  535 
Janeway  lesion,  in  diagnosis  of  acute 
bacterial  endocarditis,  220 
Jigger,  poisoning  by,  900 
Juvenile  gangrene.  See  Thrombo-angiitis 
obliterans. 

Kala  azar.  See  Leishmaniasis,  visceral. 
Karell  diet,  before  transfusion  for  endo¬ 
carditis,  215 

Karell  diet  in,  accidents  to  cerebral  ves¬ 
sels,  413 

—  chronic  myocarditis,  256 
Katayama  disease.  See  Tropical  diseases, 

schistosomiasis. 

Keloids.  See  Industrial  diseases. 

Kidney,  abscess  of.  See  Kidney,  diseases 
of. 

—  diseases  of,  508 

- amyloid  disease  of  kidney,  576 

- causes,  576 

- chronic  suppurative  processes, 

576 

- syphilis,  576 

—  - - tuberculosis  with  secondary 

pyogenic  infection,  576 

- parenchymatous  nephritis  and, 

576 

- pregnancy,  kidney  of,  577 

- treatment,  577 

- catnartics,  saline,  578 

- - cesarean  section,  578 

- diet,  577 

- drinking  water,  577 

- drugs,  577 

—  - elimination  increased,  577 

- oxygen  inhalation,  578 

- protein  food  reduced,  577 

- sweating,  577 

- uterus  emptied,  578 

- venesection,  577 

- references,  578 

- treatment,  576 

- neurasthenic  symptoms,  577 

—  - psychotherapy,  577 

- prophylactic,  576 

- antisypliilitic,  576 

- drainage  of  pus  collections, 

576 

- diet,  576 

- - — rest,  577 

- See  alzo  Toxemias  of  preg¬ 
nancy,  III,  p.  3 


Kidney,  diseases  of,  anuresis,  503 

- causes,  503 

- -  —  definition,  503 

- types,  503 

- cardiac  decompensation  caus¬ 
ing,  504 

—  — - treatment,  504 

- hysterical,  504 

—  - treatment,  504 

- infectious  processes  causing, 

504 

- —  —  treatment,  504 

- nephritis  causing,  503 

- treatment,  503 

- obstructive,  503 

- treatment,  503 

- reflex,  50 

- - treatment,  504 

- toxemia  causing,  504 

- hematuria,  504 

- causes,  504 

- neoplasm  in  genito-urinary 

tract,  504 

- 'hemostatics,  504 

—  - treatment,  504 

- diet,  504 

- -  nephrotomy,  504 

- hemoglobinuria,  504 

— ■ - paroxysmal,  506 

- causes  of,  506  , 

- exposure  to  low  tempera¬ 
ture,  506 

- syphilis,  506 

—  - malaria  and,  507 

- treatment,  507 

- prevention,  506 

- treatment,  507 

- - - antisyphilitic,  507 

- Wassermann  test  and,  507 

- toxic,  504 

- causes,  505 

—  — - coal-tar  drugs,  505 

- hydrogen  arsenic  inhalation, 

505 

- hydrochloric  acid  intoxica¬ 
tion,  505 

- potassium  chlorate  intoxica¬ 
tion,  505 

- soap  bark  ingestion,  505 

- solan  in  ingestion,  505 

- sulphuric  acid  intoxication, 

505 

- uncooked  mushrooms  inges¬ 
tion,  505 

- clinical  picture,  505 

- hematoporphyrinuria,  504 

— • - treatment,  506 

- hemolysis  in,  505 

- malaria  and,  505 

- methemoglobinuria,  504 

- treatment,  506 

- purpura  and,  505 

- scarlatina  and,  505 

- scurvy  and,  505 

- syphilis  and,  505 

- treatment,  506 

- typhoid  fevei  and,  505 
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Kidney,  diseases  of,  hemoglobinuria,  toxic, 
typhus  and,  505 

- yellow  fever  and,  505 

- hydronephrosis,  592 

- acquired,  594 

- diagnosis,  594 

- cystoscopy,  594 

- x-ray,  594 

- causes,  592 

- congenital,  593 

- bilateral,  593 

- unilateral,  593 

- treatment,  593 

- diagnosis,  593 

- forms,  592 

- acquired,  592 

- congenital,  592 

- intermittent,  593 

- symptoms,  593 

- tumor,  593 

- lesions  in,  592 

- references,  595 

- results  of,  592 

- treatment,  593 

- kidney  function  and,  594,  595 

- surgical,  594,  595 

- contra-indications,  594 

- indications,  594,  595 

- types  of,  593 

- intermittent,  593 

- permanent,  593 

- uremia  in,  595 

- lithiasis,  604 

- alcohol,  605 

- - prohibition,  605 

- alkalis,  606 

- alkaline  waters,  605,  606 

- calculus,  604 

- oxalates,  604 

- phosphates,  604 

- uric  acid,  604 

- diet  in,  604,  605 

- exercise  in,  604 

- metabolism,  604 

- oliguresis,  605 

- movable  kidney,  501 

- abnormal,  501 

- causes  of,  501 

- dislocation,  502 

- hysterical  cases,  502 

- - neurasthenic  cases,  502 

- treatment,  502 

- bandaging,  502 

- corset,  supporting,  502 

- diet,  502 

- r - electricity,  503 

- gymnastics,  503 

- massage,  abdominal,  503 

- rest,  502 

- normal,  501 

- nephritis,  508,  522 

- acute,  551 

- prophylaxis,  552 

- alcoholic  drinks,  552 

- cold,  552 

- diet,  552 

- infections,  552 


Kidney,  diseases  of,  nephritis,  acute,  pro¬ 
phylaxis,  irritants,  kidney,  552 

- treatment,  553 

- active,  553 

- alkalis,  554 

- anemia,  558 

- anuresis,  557 

- backache,  558 

- baths,  cold,  avoided,  553 

- catharsis,  553 

- decapsulation,  556 

- diet,  554 

- diuretics,  553 

- - — dyspnea,  558 

- edema,  557 

- edema  of  glottis,  558 

- fluid  intake,  556 

- gastric  disturbances,  558 

- headache,  558 

- hemorrhagic  nephritis,  559 

- itching,  558 

- - — rest,  553 

- sodium  chlorid,  556 

- special,  551 

- sweating,  556 

- uremia,  557 

- chronic  interstitial,  523,  561 

- etiology,  562 

- treatment,  562 

- catharsis,  565 

- cerebral  hemorrhage,  565 

- diet,  562 

- —  digitalis,  565 

- dyspnea,  564 

- elimination,  increased,  563 

- headache,  565 

- heart,  523 

- ■ - hypertension,  563 

- morph  in,  565 

- salt  restriction,  562 

- sweating,  563,  565 

- - — vasodilators,  563 

- venesection,  564,  565 

- - — chronic  parenchymatous,  523, 

559 

- bowel  and  skin  elimination, 

560 

- diet,  560 

- - - diuretics,  560 

- etiological  factors,  559 

- etiology,  523,  552 

- alcohol,  524,  552 

- chemical  poisons  in,  523 

- cold,  523,  525,  552 

— * - drugs,  524,  552 

- infections,  523,  552 

- occupations,  523 

- pregnancy,  523 

- syphilis,  524,  552 

- hypertension,  540 

- treatment,  540 

- reduction  by  increased  elimi¬ 
nation,  541 

- vasodilators,  542 

- venesection,  542 

- mercurial,  566 

- treatment,  567 
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Kidney,  diseases  of,  nephritis,  mercurial, 
treatment,  irrigations,  rectal,  567 

- stomach,  567 

- whites  of  eggs,  567 

- prophylaxis,  523,  552 

- references,  567-575 

- treatment,  522 

- alcohol,  539 

- bathing,  528 

- bowel  regulation,  523 

- catharsis,  529 

- climate,  523,  526 

- clothing,  523 

- diet,  522,  536,  552 

- coffee,  539 

- daily  food  requirement, 

537 

- milk,  538 

- protein,  536,  538 

- tea,  539 

- diuretics,  544 

- fluids,  restriction  of,  530 

- general  principles,  522 

- iron,  523 

- massage,  528 

- rest,  527,  552 

- salt,  amount  in  average  por¬ 
tion  of  foods,  533 

- skin,  care  of,  528,  552 

- sodium  chlorid,  content  of 

foods,  533 

- restriction  of,  531 

- —  sweating,  533 

- methods,  535 

- shock,  danger  of,  534 

- symptomatic,  522 

- tobacco,  539 

— - - uremia,  547 

- treatment,  547 

- diet,  547 

- diuretics,  549 

- drainage  by  puncture  of 

legs,  549 

- drugs,  549 

- elimination  through  bowel 

and  skin,  547 

- lavage  of  stomach,  549 

- venesection,  548 

- vomiting,  549 

- uremic  dyspnea  and  pulmonary 

edema,  550 

- treatment,  550 

- alkalis,  550 

- drugs,  550 

- sweating,  551 

- vasodilators,  550 

- venesection,  550 

- nephrolithiasis,  596 

- infection  in,  603 

- results,  603 

- symptoms  of,  597 

- pyelitis,  579 

- complications,  589 

- cardiac  hypertrophy  and  hyper¬ 
tension,  589 

- treatment,  5S9 

- cystitis,  589 


Kidney,  diseases  of,  pyelitis,  complications 
cystitis,  treatment,  589 

- gastro-intestinal  symptoms,  589 

- treatment,  590 

- peritonitis,  589 

- retention  of  urine,  589 

- - treatment,  589 

- tuberculosis  of  kidney,  589 

- defloration,  580 

- diagnosis,  581 

- tests,  581,  583,  588 

- x-ray  examination,  581 

- etiology,  579 

- bladder  spasm,  580 

- colon  inflammation,  5S0 

- constipation,  580 

- cystitis,  580 

- growth  in  pelvis  or  ureter,  580 

- hydronephrosis,  580 

- inflammation  or  blockage,  580 

- local  lesions,  580 

- new  growths,  580 

—  — - - organisms  responsible  for,  579 

- prostatic  enlargement,  580 

- renal  calculus,  580 

- routes  of  invasion,  579 

- strictures  of  urethra,  580 

- tuberculous  kidney,  580 

- prophylaxis,  590 

- pyelonephritis,  580 

- calculus  and,  580 

- cystitis  and,  580 

- diagnosis,  581 

- grip  and,  580 

—  - - pneumonia  and,  580 

- prostatitis  and,  580 

- renal  calculus,  589 

- symptoms,  580 

- typhoid  and,  580 

- references,  591 

- symptoms,  581 

- treatment,  581 

- alkaline  salts,  585 

- antiseptics,  urinary,  584 

- bathing,  582 

- benzoic  acid,  585 

- bowel  regulation,  584 

- cathartics,  584 

- irrigation,  584,  585 

- diet,  582 

- caloric  requirement,  582 

- - fats  and  carbohydrates,  583 

- milk,  582 

- water,  drinking,  5S3,  585 

- diuretics,  584 

- drugs,  584 

- coal-tars,  584 

- local,  583,  586 

- operations,  587 

- incision  and  drainage,  588 

- nephrectomy,  588 

- nephrotomy,  588 

- rest,  581 

- Gatch  bed,  582 

- vaccines,  586 

- autogenous,  587 

- stock,  587 
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Kidney,  diseases  of,  renal  calculus,  606 

- diagnosis  of,  606 

- ureteral  catheterism,  606 

- x-ray,  606 

- forms  of,  596 

— - - infection  and,  607 

- references,  607 

- treatment,  606 

- surgical,  607 

- nephrectomy,  607 

- nephrolithotomy,  607 

- ureterolithotomy,  607 

- renal  colic,  596 

- chill,  602 

- collapse,  602 

- treatment  of,  602 

- - - cardiac  stimulants,  602 

- fever,  602 

- nausea,  602 

- pain,  595,  596 

- relief  of,  600 

-  atropin,  601 

- chloral,  601 

- chloroform,  600,  601 

- cold,  599 

- douches,  hot,  598 

- enteroclysis,  599 

- fomentations,  598 

- heat,  597 

- morphin,  600 

• - posture,  600 

- poultices,  hot,  598 

- warm  drinks,  599 

- - symptoms,  596,  597 

- treatment,  597 

- hydrotherapy,  598,  599 

- thermotherapy,  598,  599 

- urine  suppression,  602 

- vomiting,  602 

- tuberculous  kidney,  608 

- complications  of,  614 

- diagnosis,  608,  609 

- cystoscopy  in,  610 

- tubercle  bacilli,  610 

- x-ray,  610 

- fever  in,  613 

- ^astro-intestinal  disturbances, 

614 

- anorexia,  614 

- constipation,  614 

- diarrhea,  614 

- hematuria,  613 

- treatment,  613 

- infection,  608 

- modes.  608 

- sites,  608 

- prophylaxis,  614 

- references,  614 

- symptoms,  609 

- frequent  micturition,  609 

- - - hematuria,  609 

- pain,  609 

- - polyuria,  609 

- treatment,  608 

- diet,  612 

- - general,  611 

- hydrotherapy,  612 


Kidney,  diseases  of,  tuberculous  kidney, 
treatment,  surgical,  610 

- contra-indications,  610 

- indications,  610 

- mortality,  610 

- nephrectomy,  610 

- symptomatic,  613 

- tuberculin,  613 

- urine,  609 

—  physiology,  normal,  508 

- internal  secretion,  511 

- pressor  substance,  511 

- Lewandowsky’s  experiment, 

511 

- Pearce’s  experiment,  511 

- Tigerstedt’s  report,  511 

- renal  secretion,  508 

- Bowman’s  theory  of,  509 

- Cushny’s  theory,  509 

- Ludwig’s  theory,  508 

- urea,  origin  and  significance,  510 

- urine  composition,  510 

- pathological,  512 

- edema,  513 

- causative  factors,  513 

- hodv  fluids,  increase  in,  514, 

515 

- chlorid  retention,  513 

- nephritis,  514 

- vascular  injury,  513,  514, 

515 

- water  retention,  513,  515 

- diuretics,  514 

- Fischer’s  theory,  516 

—  — - nephritis  and,  513,  515 

- uranium  nephritis  and,  514, 

515 

- increased  blood-pressure,  516 

- cardiac  hypertrophy  and,  517 

- nephrotoxic  substances,  512 

- arsenic,  512,  524 

- chromium,  512,  524 

- cantharides,  512,  523,  552 

- mercury,  bichlorid  of,  512,  524, 

552 

- diphtheria  toxins,  512 

- potassium  chromate,  512 

- snake  venom,  512 

- uranium,  512 

- tests,  520 

- blood  urea,  determination  of, 

521 

- blood  uric  acid  and  creatinin, 

522 

- diet,  renal  test,  522 

- non-protein  nitrogen  in  blood, 

determination  of,  522 

- piienolsulphonephthealein,  521 

- phthalein,  522 

- uremia,  518 

- causes,  518 

- nephrolysins,  519 

- renal  elimination,  imperfect, 

519 

- symptoms,  518 

- See  also  Kidney,  diseases  of. 

Kidney  stone.  See  Renal  Calculus. 
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Kidneys,  pathological  physiology.  See 
Kidney,  diseases  of. 

Kingscote’s  breathing  exercises,  in  pul¬ 
monary  emphysema,  117 
Klebs-Loeffler  infection.  See  Larynx, 
diseases  of,  laryngitis 
Koch’s  bacillus  emulsion,  in  tuberculosis 
of  larynx,  27 

Krogh  spirometer,  in  diagnosis  of  con¬ 
genital  heart  disease,  355 

Lacertililia,  892 

Laryngismus  strindulus.  See  Larynx, 
diseases  of. 

Laryngitis.  See  Larynx,  diseases  of. 
Larynx,  diseases  of,  20 

- laryngitis,  20 

- acute,  20 

- treatment,  20 

- aconite  root,  20 

- - - asperin,  20 

- calomel,  20 

- cold  compresses,  20 

- children  and,  22 

- croup  tent,  20 

- Dobell’s  solution,  21 

- Dover’s  powder,  20 

- internal,  20 

- - intralaryngeal  applications, 

22 

- prophylactic,  20 

- quinin,  20 

- Seiler’s  solution,  21 

- spray,  21 

- steam  inhalers,  20 

- tartar  emetic,  21 

- chronic,  22 

- adenoids  and,  23 

- chorditis  nodosa  and,  22 

- gout  in,  22 

- hyperplastic  gland  tissue  in,  22 

- hypertrophic,  22 

- nasal  stenosis  in,  22 

- pachydermatous  variety,  22 

- rheumatism  in,  22 

- subglottic,  22 

- syphilis  in,  22 

- tonsils  and,  23 

- treatment,  22 

- alcohol  forbidden,  22 

- astringents,  22 

- caustics,  22 

- climate,  22 

- potassium  iodid,  22 

- tobacco  forbidden,  22 

- chronic  atrophic,  25 

- treatment,  25 

- hypodermics  of  green  citrate 

of  iron,  25 

- intratracheal  injections,  25 

- iodid  of  potassium,  25 

- local  applications,  25 

- phosphorus,  25 

— J - pilocarpin,  25 

- spray,  25 

- edematous,  23 

- systemic  disease  and,  23 


Larynx,  diseases  of,  laryngitis,  edematous, 
treatment,  23 

- alkaline  steam  inhalations, 

23 

- calomel,  23 

- codein,  23 

- Dover’s  powder,  23 

- hot  astringent  gargles,  23 

- intubation,  23 

- scarification,  23 

- tracheotomy,  23 

- membranous,  24 

- diagnosis,  24 

- treatment,  24 

- : - antitoxin,  24 

- calomel,  24 

- croup  tent,  25 

- emetics  in,  24 

- intubation,  25 

- spray,  24 

- tincture  ferri  chlor.,  25 

- tracheotomy,  25 

- - laryngitis,  20 

- spasmodic,  23 

- adenoids  in,  23 

- children  and,  23 

- tonsils  hypertrophied  in,  23 

- treatment,  23 

- alkaline  steam  inhalation, 

- antimony,  23 

- bromid  of  potassium,  24 

- bromid  of  sodium,  24 

- croup  kettle,  24 

- ipecac,  23 

- of  muscular  spasm,  23 

- uvula,  elongated,  23 

- syphilis  of  the  upper  respiratory 

tract,  30 

- saddle-nose  in,  30 

— - stenosis  and,  30 

- trachea,  gummata  or  ulceration, 

- treatment,  30 

- arsphenamin,  30 

- hypodermic  medication,  30 

- iodin,  30 

- mercurials,  30 

- tuberculosis  of  the  larynx,  25 

- anemia  and,  28 

- heredity  in,  25 

- syphilitic  infection  and,  28 

- treatment,  25 

- altitude,  26 

- antitoxins,  27 

- climate,  26 

- Deny’s  filtrate,  27 

- drugs,  27 

- fulguration,  29 

- hygienic,  26 

- injections,  intralaryngeal,  29 

- Koch’s  bacillus  emulsion,  27 

- prophylactic,  25 

- sera,  27 

- sunlight,  direct  in,  27 

- surgical,  29 

- tuberculin,  27 

- vaccines,  27 

Lassar’s  paste,  in  eczema,  790 
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Lathyrism,  901 

Lavage,  colonic,  in  phlebitis,  464 
Lead,  as  industrial  poison,  667 
Lead  acetate  in,  hematuria,  504 

—  nephritis,  550 

Leeches.  See  Tropical  diseases. 
Leishmaniasis.  See  Tropical  diseases, 
858 

Leriche’s  periarterial  sympathectomy,  in 

tlirombo-angiitis  obliterans,  478 
Leukocytic  extract  in,  bronchopneumonia, 
104 

—  chronic  pneumonia,  112 
Lice,  895 

Ligature,  in  thrombosis,  448 

—  of  a  patent  ductus  arteriosus,  358 
Light,  in  occupational  diseases.  See  In¬ 
dustrial  diseases. 

Lighting,  artificial,  730-732 
Lightning  shock,  747 
Lindeman  method  of  transfusion,  215 
Lipoma  of  pleura.  See  Pleura,  diseases  of 
Lithiasis.  See  Kidney,  diseases  of, 
nephrolithiasis. 

Liver,  flukes,  874 

Loa  infection.  See  Tropical  diseases, 
filariasis. 

Lobar  pneumonia,  rare  sequel  of  foreign 
body  in  bronchi,  80 
Lobelia,  in  bronchitis,  45 
Localized  rupture  of  muscles.  See 
Rupture  of  muscles,  localized. 

Louse,  in  transmission  of  relapsing  fever, 
837. 

LOW  COUNTRY  MORNING  DIARRHEA.  See 
Tropical  diseases. 

Ludwig’s  theory  of  renal  secretion,  508 
Lumbar  puncture,  in  uremia,  428 
Luminal,  in  phlebitis,  464 
Lung  abscess.  See  Lungs,  diseases  of. 
Lung  flukes,  877 

Lung  tumor.  See  Lungs,  diseases  of. 
Lungs,  diseases  of,  89 
- abscess,  119 

- bronchiectatic  cavities  and,  123 

- etiological  factors,  120 

- aspiration,  120 

- embolism,  120 

- pneumonia,  120 

- gangrene  and,  119 

- glycosuria  and,  125 

- location,  121 

- ruptured  empyema  mistaken  for, 

123 

- symptoms,  122 

- treatment,  123 

- diet,  124 

- medical,  123 

- mortality,  125 

- posture,  124 

- strapping,  124 

- surgical,  124 

—  - differential  pressure  appa¬ 

ratus,  124 

- mortality  in  cases  of,  125 

- postoperative,  125 

- results  of,  125 


Lungs,  diseases  of,  abscess,  tumors  and, 
123 

- x-ray  in  localization  of,  123 

- bronchopneumonia,  101 

- causes,  102 

- clothing,  102 

- infectious  diseases,  102 

- overcrowding,  102 

- influenza  type,  101 

- pathology,  101 

- symptoms,  102 

- treatment,  102 

- adenoids,  102 

- circulatory  collapse,  108 

- drugs,  108 

- complications,  109 

- convalescence,  110 

- cyanosis,  107 

- distention,  108 

- dyspnea,  107 

- fever,  106 

- hygiene,  105 

- diet,  105 

- mustard  plasters,  106,  107 

- oxygen,  methods  of  administer¬ 
ing,  107 

— - prophylactic,  102 

- cold  baths,  102 

- diet,  102 

- mouth  hygiene,  103 

- vaccination,  103 

- sinuses,  102 

- specific,  103 

- Avery  method  for  determin¬ 
ing  type  of  pneumonia,  103 

- drugs,  104 

- leukocytic  extract,  104 

- serum,  103 

- types  of  reactions,  104 

- vaccines,  streptococcic,  105 

- tonsils,  102 

- chronic  pneumonia,  110 

- epidemics  of  influenzal  pneumonia 

and,  111 

- pathology,  110 

- physical  signs,  111 

- symptoms,  111 

- treatment,  112 

- active,  112 

- drainage  by  posture,  112 

- leukocytic  extract,  112 

- mustard  plasters,  112 

- thorocoplasty,  112 

- vaccines,  autogenous,  112 

- prophylactic,  112 

- circulatory  disturbances,  89 

- congestion,  active,  91 

- influenza  and,  91 

- irritating  gases  and,  91 

- malaria  and,  91 

- pleurisy  and,  91 

- pneumonia  and,  91 

- pulmonary  embolus  and,  91 

- scarlatina  and,  91 

- streptococcic  conditions  and, 

91 

- treatment,  91 
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Lungs,  diseases  of,  circulatory  disturb¬ 
ances,  congestion,  active,  tuberculosis 
and,  91 

- typhoid  and,  91 

- hypostatic,  94 

- causes,  94 

- pneumonia  and,  94 

- symptoms,  94 

- treatment,  94 

- passive,  92 

- arteriosclerosis  and  chronic, 

93 

- bronchitis  and  chronic,  93 

- causes,  92 

- chronic,  93 

- hypertension  and,  93 

- pathology,  93 

- pulmonary  edema  and,  93 

- symptoms,  93 

- treatment,  94 

- venesection,  94 

- edema,  95 

- - etiology,  95 

—  - - fibrosis  of  lung  and,  95 

- influenza  and,  95 

- —  insufficiency  of  cornary  ar¬ 
teries  and,  96 

- mechanical  pressure  of  vagus 

and,  95 

- of  gradual  onset,  95 

- pathology,  96 

- pleurisy  and,  95 

- pneumonia  and,  95 

- rheumatism  and,  95 

- scarlet  fever  and,  95 

- superacute,  95 

- symptoms,  96 

- treatment,  97 

- after,  97 

- amyl  nitrite  pearls,  97 

- aspiration  of  blood,  97 

- catheterization  of  lung,  97 

- diet,  97 

- digitalization,  97 

- drugs,  97 

- electrization  over  vagi,  97 

- hot  packs,  97 

—  - - preventive,  97 

- rest,  97 

- venesection,  97 

- tuberculosis  and,  95 

- tumors,  mediastinal  or  pul¬ 
monary  and,  95 

- - — typhoid  and,  95 

- embolism,  98 

- air  emboli,  98 

- causes,  98 

- etiology,  98 

- fractures  of  long  bones  accom¬ 
panied  by,  98 

- large  emboli,  99 

- symptoms,  99 

- treatment,  99 

- oil  emboli,  99 

- small  emboli,  99 

- causes,  99 

- prognosis,  100 


Lungs,  diseases  of,  circulatory  disturb¬ 
ances,  embolism,  small  emboli,  symp¬ 
toms,  100 

- treatment,  100 

- factors  causing,  90 

- pulmonary  pressure,  89 

- increased,  90 

- lowered,  90 

- venous  pressure,  increased,  90 

- thrombosis,  98 

- emphysema,  113 

- chronic  bronchitis  and,  114 

- epidemic  influenza  pneumonia 

and,  113 

- Freund’s  theory  and  operation, 

115 

- pathology,  113 

- prophylaxis  of,  114 

- digitalis  in,  114 

- treatment,  116 

- abdominal  distention,  correc¬ 
tion  of,  117 
- climate,  116 

—  - drugs,  118 

- hygiene,  116 

- mechanical  devices,  117 

- Boghean  apparatus,  117 

- Hofbauer’s  “expirator,”  118 

- Kingscote’s  breathing  exer¬ 
cises,  117 

- Rossbaeh  chair,  117 

- Waldenburg’s  pneumatic 

cabinet,  118 

- occupation,  116 

- vaccinations,  desensitizing,  117 

- gangrene,  119 

- fetid  bronchitis  and,  123 

- predisposing  factors,  119 

- symptoms,  122 

- references,  129-133 

- tumors,  126 

- diagnosis,  126 

- X-ray  in,  126,  128 

- treatment, 

- differential  air  pressure,  126 

- positive  and  negative  pressure 

apparatus,  127 

- Brauer's  apparatus,  127 

- Flint’s  apparatus,  127 

- Meltzer-Auer  apparatus,  Els- 

berg’s  modification  of,  127 

- Robinson’s  apparatus,  127 

~  Willy  Meyer’s  apparatus, 

Lung-suppuration.  See  Bronchi,  foreign 
bodies  in. 

Lymphosarcoma.  See  Mediastinum,  dis¬ 
eases  of,  tumors. 

Macewen’s  operation,  in  thoracic  aneu¬ 
rysm,  445 

Mackenzie  spray,  in  laryngitis,  22 
Male  fern  in,  intestinal  distomiasis,  876 

—  teniasis,  873 
Malingering,  793 

Malta  fever.  See  Tropical  diseases,  un- 
dulant  fever. 
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Mammals,  poisonous.  See  Poisons — rep¬ 
tiles — fish — antliropods  and  plants,  af¬ 
fections  due  to. 

Manganese,  as  industrial  poison,  672 

Martin’s  spring  balance  test,  in  indus¬ 
trial  fatigue,  752 

Massage,  abdominal,  in  movable  kidney, 
503 

Massage  in,  aneuresis,  503 

—  arteriosclerosis,  370,  375 

—  lead  poisoninr,  671 

—  muscular  rheumatism,  488 

—  nephritis,  528 

Matas’  method  of  operating,  in  thoracic 
aneurysm,  445 

Mechanical  devices,  in  pulmonary  emphy¬ 
sema,  117 

Mechanical  removal  of  fluid,  in  chronic 
myocarditis,  255 

Mediastinal  tumors.  See  Mediastinum, 
diseases  of. 

Mediastinitis.  See  Mediastinum,  dis¬ 
eases  of. 

Mediasttnopericarditis,  indurative.  See 
Mediastinum,  diseases  of. 
Mediastinum,  diseases  of,  172 

- mediastinitis,  177 

- suppurative,  177 

- operations  in  the  neck  causing, 

177 

- treatment,  177 

- incision  and  evacuation,  177 

- prevention  of  suppuration, 

177 

- trephining  of,  sternum,  177 

- mediastinopericarditis,  indurative, 

181 

- treatment,  181 

- surgical,  181 

- cardiolysis,  181 

- results,  182 

- valvular  heart  diseases  and,  181 

- references,  182,  183 

- tuberculosis  of  the  mediastinal 

lymph  nodes,  178 

- cause,  178 

- diagnosis,  179 

- prophylaxis,  178 

- adenoids,  178 

- diet,  178 

- enlarged  tonsils,  178 

- —  fresh  air,  178 

- treatment,  179 

- climate,  179 

- diet,  179 

- drugs,  179 

- hygiene,  179 

- medical,  179 

- salt  baths,  179 

- rest,  179 

- - — sea-bathing,  179 

- surgical  methods,  179 

- symptomatic,  180 

- bathing,  180 

- drugs,  180 

- dysphagia  and,  180 

- dyspnea  and,  180 


Mediastinum,  diseases  of,  tuberculosis, 
treatment,  symptomatic,  oxygen  inhala¬ 
tion,  180 

- tracheotomy,  180 

- tuberculin,  180 

- tumors,  172 

- erysipelas  and,  174 

— • - lymphosarcoma  amenable  to  pal¬ 

liation  treatment,  174 

- non-malignant,  173 

- dermoid  cysts,  173 

- teratomata,  173 

- Pott’s  disease  and,  178 

- treatm  nt,  172 

- curative,  172 

- palliative,  174 

- surgical  intervention,  172 

- drugs,  174,  176 

- lvmphosarcoma  amenable  to, 

174 

- operative  procedures,  174,  176 

- oxygen  inhaled,  176 

- radium,  176 

- relief  of  dyspnea,  176 

- tracheotomy,  176 

- x-ray,  175 

Medina  worm.  See  Tropical  diseases, 
filariasis. 

Meltzer-Auer  air  pressure  apparatus,  in 

lung  tumors,  127 

Membranous  laryngitis.  See  Larynx, 
diseases  of,  24 

Meningeal  hemorrhage,  in  essential 
hypertension,  417 

Mercurial  nephritis.  See  Kidney,  dis¬ 
eases  of. 

Mercurials,  in  syphilis  of  upper  respira¬ 
tory  tract,  30 

Mercury,  acid  nitrate  of,  cauterization  in 
tuberculous  c^  stitis,  619 
Mercury,  as  industrial  poison,  6,2 
Mercury,  bichlorid,  in  ozena,  19 

- instillations,  in  tuberculous  cystitis, 

619 

—  compounds  in  endocarditis,  213 
Mercury  in,  syphilitic  aortitis,  440 

—  thoracic  aneurysm,  443 

—  thrombo-angiitis  obliterans,  475 
Mesenteric  embolism,  458 
Mesenteric  thrombosis,  450 
Metabolism,  in  lithiasis,  604 

Metals  and  their  compounds,  as  indus¬ 
trial  poisons.  See  Industrial  diseases. 
Meteorrhagia,  in  essential  hvpertension, 
417 

Methyl  alcohol,  as  industrial  poison, 
681 

Methyl  bromid,  as  industrial  poison,  688 

Meyer’s  air  pressure  apparatus,  in,  of 

lung  tumor,  127 

Meyer’s  method  of  injections,  in 

thrombo-angiitis  obliterans,  477 
Micrococcus  melintensis,  causing  undu- 
lant  fever,  812 

Micturation,  frequent,  in  tuberculous 
kidney,  609 

Milk,  in  lead  poisoning,  671 
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Milk  diet  in,  hill  diarrhea,  823 

—  sprue,  822 

Miners’  nystagmus,  727 

Monochloracetic  acid,  in  chronic  rhinitis, 
7 

Morphin,  effect  on  pulmonary  pressure 
of,  91 

Morphin  in,  angina  pectoris,  279 

—  bronchopneumonia,  109 

—  chronic  myocarditis,  236,  251 

—  embolism,  455,  457 

—  essential  hypertension,  393,  394,  395, 
399,  400,  404,  413,  416,  428 

—  large  pulmonary  emboli,  99 

—  pericarditis,  197 

—  kidney  of  pregnancy,  578 

—  lead  poisoning,  671 

—  muscular  rheumatism,  488 

—  myositis,  484 

—  nephritis,  549,  550 
— -phlebitis,  464 

—  pulmonary  edema,  97 

—  pulmonary  embolism,  101 

—  pyelitis,  584 

—  renal  colic,  600 

—  renal  tuberculosis,  613 

—  thoracic  aneurysm,  444 

—  thrombo-angiitis  obliterans,  475 
Mosquitoes,  in  transmission  of  yellow 

fever,  845,  846 
Moths,  poisoning  by,  497 
Mouth  breating,  avoidance  of,  in 
chronic  bronchitis,  49 
Movable  kidney.  See  Kidney,  movable. 
Murphy  drip  in,  anuresis,  503 

—  pyelitis,  585 
Muscles,  diseases  of,  483 
- cramps,  489 

— r - treatment,  489 

- myositis,  483 

- fibrosa,  486 

- treatment  of,  486 

- ossificans,  486 

- treatment,  487 

- operative,  487 

- types,  486 

- polymyositis,  acute,  483 

- diagnosis,  484 

- nature,  483 

- prognosis,  484 

- symptoms,  483 

- treatment,  484 

- drugs,  484 

- electricity,  484 

- gymnastics,  484 

- hot,  dry  packs,  484 

- massage,  484 

- primary  acute  suppurative,  485 

- clinical  picture,  485 

- treatment,  485 

- secondary  suppurative,  486 

- syphilis  of  muscles,  484 

- forms,  484 

- tuberculous,  486 

- treatment,  486 

- incision  of  broken  down  nod¬ 
ules,  486 


Muscles,  diseases  of,  myositis,  tubercu¬ 
lous,  treatment,  x-ray,  486 

- references,  490,  491 

- rheumatism,  487 

- factors  of  etiological  importance, 

487 

- chilling,  487 

- circulatory  disturbances,  487 

- focal  infection,  487 

- toxins,  487 

- trauma,  487 

- true  rheumatism,  487 

- prevention,  488 

- treatment,  488 

- acupuncture,  488 

- technic,  489 

- bowels,  evacuation  of,  488 

- diet,  488 

- drugs,  48S 

- electricity,  488 

- massage,  488 

- rest,  488 

- saline  solution,  injection  of, 

488 

- warmth,  488 

- water  drinking,  488 

- rupture  of  muscles,  localized,  489 

- treatment,  490 

Muscular  cramps.  See  Muscles,  diseases 
of. 

Muscular  rheumatism.  See  Muscles, 
diseases  of. 

Mustard  plasters  in,  angina  pectoris,  279 

—  bronchopneumonia,  106,  107 

—  chronic  pneumonia,  112 

—  congestion  of  lungs,  92,  94 

—  pulmonary  embolism,  100 
Myalgia.  See  Muscles,  diseases  of. 
Myiasis,  897 

Myocarditis,  227 
• — See  also  Heart,  diseases  of. 

Myositis.  See  Muscles,  diseases  of. 
Myositis  fibrosa.  See  Muscles,  diseases 
of. 

Myositis  ossificans.  See  Muscles,  dis¬ 
eases  of. 

Myxoma  of  bladder.  See  Bladder,  dis¬ 
eases  of. 

Naphtha,  as  industrial  poison,  675 
Naphthalene,  as  industrial  poison.  See 
Anilin. 

Naphtiiylamins,  as  industrial  poisons. 
See  Anilin. 

Narcolepsy.  See  Trypanosomiasis. 

Nasal  irrigation,  in  acute  nasal  sinusitis, 
11 

Nasal  polypi,  in  acute  bronchitis,  34 
Nausea,  in  renal  colic,  602 
Negro  ' lethargy.  See  Trypanosomiasis. 
Nelavan.  See  Trypanosomiasis. 
Nematode  infection.  See  Tropical  dis¬ 
eases. 

Neo-arsphenamin,  in  Oroya  fever,  830 
Neokharsivan,  in  Trypanosomiasis,  851 
Nephrectomy  in,  hydronephrosis,  594 

—  movable  kidney,  503 
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Nephrectomy  in,  renal  tuberculosis,  610 
Nephritis.  See  Kidney,  diseases  of. 
Nephrolithiasis.  See  Kidney,  diseases  of. 
Nephrolithotomy,  in  renal  calculus,  607 
Nephrotomy  in,  anuresis,  504 

—  hematuria,  504 

—  hydronephrosis,  594 

—  pyelitis,  588 
Neuritis,  caused  by  cold,  715 
Neurocirculatory  asthenia.  See  Ir¬ 
ritable  heart. 

Neuroses,  cardiac,  312. 

- See  also  Heart,  diseases  of. 

Neuroses,  occupational,  766 

- See  also  Industrial  diseases. 

Neuroses,  of  bladder.  See  Bladder,  dis¬ 
eases  of. 

Nicotin,  as  industrial  poison,  688 
Nitric  acid,  as  industrial  poison,  687 
Nitrite  of  amyl  in,  angina  pectoris,  278 

—  arrow  poisoning,  902 

—  arteriosclerosis,  372 

—  essential  hypertension,  400 

—  hemoglobinuria,  507 

—  pulmonary  edema,  97 

Nitrites,  effect  on  pulmonary  pressure,  91 
Nitrites  in,  angina  pectoris,  278,  282 

—  arteriosclerosis,  372 

—  thoracic  aneurysm,  444 

—  thrombo-angiitis  obliterans,  475 
Nitrobenzol,  as  industrial  poison,  681 
Nitrogen,  non-protein,  in  blood,  test  for 

determination  of,  in  nephritis,  522 
Nitrogen  gas  infection,  in  bronchiectasis, 
64 

Nitroglycerin,  as  industrial  poison,  682 

—  effect  on  pulmonary  pressure  of,  91 
Nitroglycerin  in,  angina  pectoris,  278 

—  arteriosclerosis,  372 

—  essential  hypertension,  394,  400,  412 

—  myocarditis,  251 

—  nephritis,  542 

—  pulmonary  edema,  97 

—  thrombo-angiitis  obliterans,  475 

—  vascular  accidents,  413 

Nitrous  ether,  spirits  of,  in  arrow  poison¬ 
ing,  902 

Non-metals  and  their  compounds,  as  in¬ 
dustrial  intoxications,  674 
Non-obliterative  phlebitis,  461 
Nose,  diseases  of,  3 
- epistaxis,  17 

- atheromatous  subjects  and,  17 

- causal  factors,  17 

- high  blood-pressure  attending,  18 

- postnatal  ulceration  in,  18 

- postoperative,  treatment,  18 

- recurrent,  18 

- pulmonary  hemorrhage,  18 

- tumor,  18 

- treatment,  17 

- antitoxin,  17 

- astringents,  powerful,  18 

- cauteries,  18 

- chlorid  of  iron,  18 

- hydrastinin  hydrochlorid,  18 

—  - internal  medication,  18 


Nose,  diseases  of,  epistaxis,  treatment, 
stypticin,  18 

- tampons,  nasal,  18 

- ozena,  19 

- treatment,  19 

- alkaline  solutions,  antiseptic, 

19 

- antidiphtheritic  serum,  19 

- bichlorid  of  mercury  spray,  19 

- creolin,  19 

-  electricity,  19 

- ichthyol,  19 

— - - internal  medication,  19 

- iodin,  19 

- massage,  19 

- physical  measures,  19 

- vaccine,  19 

- rhinitis,  4 

- acute,  4 

- causes,  6 

- prophylaxis,  4 

- recurrent,  4 

- treatment,  5 

- cauterization,  5 

- drugs,  5 

- spray,  5 

- vaccines,  5 

- atrophic,  8 

- climate,  8 

- remedies,  8 

- treatment,  8 

- cleansing  measures,  9 

- drugs,  8 

- electricity,  9 

- iodin,  8 

- oleaginous  preparations,  9 

- thyroid  extract,  8 

- chronic,  6 

- etiology,  6 

- prophylaxis,  6 

- treatment,  7 

- drugs,  6 

-  electrolysis,  7 

- monochloracetic  acid  in,  7 

- trichloracetic  acid  in,  7 

- membranous,  7 

- antitoxin,  7 

- prophylaxis,  7 

- treatment,  7 

- drugs,  7 

- rhinoscleroma,  4 

- treatment,  10 

- Schroetter’s  tubes,  11 

- surgical  methods,  1 1 

- vaccine,  autogenous,  10 

- sinusitis,  11 

- hyperplastic  ethmoiditis,  16 

- asthma  in,  17 

- causes,  16 

- influenza  producing,  16 

- treatment,  16 

- nasal,  11 

- acute,  1 1 

- diagnosis,  11 

- grip  and,  1 1 

- nasal  catarrh  and,  11 

- nasal  irrigation,  11 
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Nose,  diseases  of,  sinusitis,  nasal,  acute, 
operation,  12 

- spray,  12 

- treatment,  1 1 

- chronic,  13 

- detection,  13 

- headache,  13 

- optic  nerve  involvement,  13 

- systemic  infection  and,  13 

- tooth  abscess  in,  14 

- treatment,  14 

Nosebleed.  See  Epistaxis. 

Novacain,  as  anesthetic  in  bladder  tumor, 
G36 

Nutrition,  in  prevention  of  bronchopneu¬ 
monia,  102 

Nux  vomica,  in  enuresis,  631 
Nystagmus,  miners’,  727 

Obliterating  endarteritis,  375 
Obliterative  phlebitis,  461 
Occupation,  influence  of,  on  pulmonary 
emphysema,  116 

Occupational  dermatoses.  See  Industrial 
diseases. 

Occupational  diseases.  See  Industrial 
diseases. 

Occupational  neuroses.  See  Industrial 
diseases. 

Ocular  fatigue,  725 
(Esophagostomiasis.  See  Tropical 
diseases,  nematode  infection. 

Oleaginous  preparations,  in  atrophic 
rhinitis,  9 

Oliguresis,  in  lithiasis,  605 
Ophthalmia,  electric,  720,  747 
Opiates,  in  pleurisy,  145 
Opium,  in  bronchitis,  42 

Optic  nerve  involvement  in  chronic  nasal 
sinusitis,  13 

Orchitis,  in  trypanosomiasis,  849 
Oriental  sore.  See  Leishmaniasis, 
dermal. 

Oroya  fever.  See  Tropical  diseases. 
Orpiment,  in  prophylaxis  of  trypanoso¬ 
miasis,  855 

Osteitis  deformans.  See  Bones,  diseases 
of. 

Osteomalacia.  See  Bones,  diseases  of. 
Osteoarthropathy,  secondary  hyper¬ 
trophic.  See  Bones,  diseases  of. 
Ouabain,  in  myocarditis,  224 
Oudin  current  in,  bladder  tumor,  636 

—  tuberculous  cystitis,  619 

Outdoor  life,  after  thoracentesis,  162 
Overcrowding,  as  cause  of  bronchopneu¬ 
monia,  102 

Oxygen,  intravascular  administration, 

in  congenital  heart  disease,  346 

—  intravenous  and  intra-arterial  admin¬ 
istration,  in  congenital  heart  disease,  358 

Oxygen  gas,  in  pleurisy,  161 
Oxygen  in,  bronchopneumonia,  107 

—  caisson-disease,  703,  706 

Oxygen  inhalation  in,  anilin  poisoning, 
675 

—  bronchiectasis,  65 


Oxygen  inhalation  in,  bronchitis,  45 

—  congenital  heart  disease,  343 

—  essential  hypertension,  395 

—  industrial  intoxications,  677,  682 

—  kidney  of  pregnancy,  578 

—  mediastinal  tumors,  176 

—  methemoglobinuria,  506 

—  thrombosis,  449 
Ozena.  See  Nose,  diseases  of. 

Packs,  ice-cold,  in  insulation,  810 
Packs,  hot,  in  anuresis,  503 

- myositis,  484 

- osteomalacia,  496 

- pulmonary  edema,  97 

- renal  colic,  598 

Paget’s  disease.  See  Osteitis  deformans. 
Pain  in,  caisson-disease,  694 

—  tuberculous  kidney,  609 
Pancreatic  extract,  in  sprue,  822 
Papilloma  of  bladder.  See  Bladder,  dis¬ 
eases  of. 

Pappataci  fever.  See  Tropical  diseases. 
Paquelin  cautery,  in  pericarditis,  194 
Paracentesis,  in  pericarditis,  198,  202 
Paraldehyd  in,  bronchitis,  43 

—  phlebitis,  464 

Paronychia.  See  Industrial  diseases, 
793 

Paroxysmal  dyspnea,  393 
Paroxysmal  tachycardia,  410 
Passive  congestion  of  lungs.  See  Lungs, 
diseases  of. 

Pericarditis,  187 

—  See  also  Heart,  diseases  of. 
Pericarditis,  acute,  188 
Perinephritis.  See  Pyelitis. 

Peripheral  thrombosis.  See  Thrombosis; 

Phlebitis. 

Permanganate  of  potassium,  in  tropical 

intoxications,  904 

Phenacetin  in,  diseases  of  muscles,  484 

—  insulation,  811 

—  phlebitis,  464 

Phenol,  in  endocarditis,  213 
Phenosulphonephthalein,  in  functional 
kidney  tests,  521 

Phenolsulphonephthalein  tests,  in  pye¬ 
litis,  583 

Phlebitis,  non-obliterative,  461 
— obliterative,  461 

—  recurrent,  462 

—  See  Blood  vessels,  diseases  of. 
Phlegmasia  alba  dolens.  See  Phlebitis, 

chronic. 

Phlebotomus  fever.  See  Pappataci 
fever. 

Piiosgine,  as  industrial  poison,  687 
Phosphorated  hydrogen,  as  industrial 
poison,  683 

Phosphorus,  a.i  industrial  poison,  683 
Phosphorus,  in  chronic  atrophic  laryn¬ 
gitis,  25 

Photophobia,  in  electric  ophthalmia,  721 

—  ultraviolet  rays  causing,  722 
Phthalein  test,  in  nephritis,  522 
Picric  acid,  in  industrial  infections,  659 
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Pilocarpin  in,  bronchitis,  42,  61 

—  chronic  atrophic  laryngitis,  25 
Pituitrin,  efiect  on  pulmonary  pressure 

Pituitrin  in,  bronchopneumonia,  108 

—  hematuria,  504 

Plants,  affections  due  to  poisonous, 
See  Poisons — reptiles — fish — arthropods 
and  plants,  affections  due  to. 

Plastic  bronchitis.  See  Bronchi,  dis¬ 
eases  of. 

Pleura,  diseases  of,  134 

- pleural  effusions,  134 

- diagnosis,  134 

- treatment,  134 

- thoracentesis  in,  134 

- pleurisy,  136 

- absorption  of  exudates,  136 

- cause  of  death  from,  140 

- fibrin,  137 

- fluid,  137 

- gases,  138 

- influence  on  circulation,  139 

—  - intrathoracic  pressure,  139 

- mechanical  effect,  139 

- carcinoma  and,  142 

- clinical  course,  142 

- emphyema  and,  143 

- end  result  after  absorption  in,  143 

- fibrinous,  144 

- acute,  145 

- calomel,  145 

- hot  and  cold  applications, 

145 

- opiates,  145 

- strapping  with  adhesive 

plaster  as,  145 
- symptoms,  145 

—  - treatment,  145 

- chylothorax,  163 

- treatment,  163 

- diagnosis,  144 

- hemorrhagic  pleurisy,  163 

- hemothorax,  163 

- traumatic  form  of,  163 

- pneumothorax,  164 

- accidental,  during  thoracen¬ 
tesis,  164 

- artificial,  for  therapeutic 

purposes,  166 

- acutissimus, 

- emphysema  and,  165 

- serous  effusion  and,  165 

- - - spontaneous,  165 

- traumatic,  165 

- tuberculous,  165 

- serofibrinous,  145 

- treatment,  145 

- adrenalin  in,  160 

- - after  operation,  162 

-  artificial  respiration  in,  160 

- aspiration  method  in  oper¬ 
ation,  154 

- atropin  in,  160 

- . - autoserotherapy  in,  161 

- - baths,  cold,  146 

— — - - cathartics,  147 


Pleura,  diseases  of,  pleurisy,  fibrinous, 
treatment,  caffein,  148 

- cardiovascular  stimulants, 

148 

- chronic  serous  effusion,  162 

- codein,  146 

- ; - cold  applications,  146 

- cough,  146 

- diaphoretics,  148 

- diet,  147 

- diuretics,  148 

- dry  cupping,  146 

- exploratory  puncture  before 

operation,  154 

- exudates,  role  of,  147 

- fever,  146 

- hydrotherapy,  146 

- instrument  used  in  opera¬ 
tion,  153,  160 

- intrapleural  injections,  160 

- iodids,  148 

- iodin,  painting  with,  146 

- location  of  puncture,  151 

- morphin,  146 

- operations  contra-indicated, 

151 

- —  operative  measures,  149 

- oxygen  gas,  161 

- position  during  operation, 

152 


- preparation  for  operation, 

152 

- quinin,  146 

- - salicylates,  146 

- symptomatic,  146 

- thiosinamin,  161 

- thoracentesis,  149 

- thoracotomy,  162 

- transudates,  role  of,  147 

- trocar,  in  thoracentesis,  153 

160 

- —  following  tonsillar  infection,  143 

- mediastinum,  permeability  of,  138 

- onset,  136 

- pain  sense,  140 

- distribution  of,  141 

- pathology,  clinical,  136 

- rheumatic  arthritis  and,  143 

- treatment,  143 

- eradication  of  focus  of  infec¬ 
tion,  143 

- fresh  air,  144 

- iodids,  143 

- -  —  prophylactic,  143 

- rest,  143 

- salicylates  in  rheumatic  forms, 

143 

- references,  167-171 

- tumors  of  pleura,  166 

- carcinoma,  166 

- endothelial,  167 

- echinococcus  cysts,  167 

- enchondroma,  166 

- fibroma,  166 

- lipoma,  166 

- sarcoma,  166 

- treatment,  167 
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Pleura,  tumors  of.  See  Pleura,  diseases 
of. 

Pleurisy.  See  Pleura,  diseases  of. 
Pleurisy,  fibrinous.  See  Pleura,  dis¬ 
eases  of. 

Pleuritis.  •  See  Pleura,  diseases  of. 
Plumbism.  See  Lead  as  industrial  poison. 
Pneumoconiosis.  See  Industrial  diseases. 
Pneumonia,  chronic.  See  Lungs,  diseases 
of. 

Pneumopericardium,  204 
Pneumothorax.  See  Pleura,  diseases  of. 
Poisonous  fish,  893 
Poisonous  mammals,  894 
Poisons,  industrial.  See  Industrial 
diseases. 

Poisons  —  reptiles — fish  —  arthropods 
and  plants,  affections  due  to,  890 

- - arrow  poisoning,  901 

- varieties,  901 

- erythrophloeum,  902 

- treatment,  903 

- strophanthus,  902 

- treatment,  902 

- strychnos,  901 

- treatment,  902 

- arthropods,  894 

- caterpillars — butterflies  —  moths, 

897 

- treatment,  897 

- centipede  bite,  895 

- symptoms,  895 

- treatment,  895 

- flies  and  fleas,  897 

- treatment,  897 

- insects,  896 

- treatment,  896 

- jigger,  900 

- prophylaxis,  900 

- treatment,  900 

- louse  and  bug  poisoning,  896 

- treatment,  896 

- myiasis,  897 

- - aural,  898 

- dermal,  898 

- intestinal,  898 

- ocular,  898 

- rhinal,  898 

- varieties  of  flies  causing,  897 

- treatment,  898 

- spider  bite,  894 

- effects,  894 

- treatment,  894 

- tick  poisoning,  895 

- effects,  896 

- treatment,  896 

- preventive,  896 

- atriplicism,  900 

- cause,  900 

- symptoms,  901 

- treatment,  901 

- fish,  893,  906 

- preventive  measures,  894 

- symptoms,  893,  906 

- treatment,  894,  906 

- lathyrism,  901 

- treatment,  901 


Poisons,  lathyrism,  mammals,  894 

- plants,  905 

- varieties,  905 

- ackee,  905 

- prophylaxis,  905 

- treatment,  906 

- onyalai,  906 

- treatment,  906 

- snake  poisoning,  890 

- colubine,  891 

- symptoms,  891 

- prophylaxis,  892 

- scorpion  bite,  894 

- symptoms,  895 

- treatment,  895 

- serum,  895 

- -  treatment,  89 1 

- non-specific,  891 

- artificial  respiration,  892 

- gastric  lavage,  892 

- potassium  permanganate, 

892 

- strychnin,  892 

- specific,  891 

- sera,  891 

- -  venom,  toxidity  of,  890 

- viper ine,  891 

- symptoms,  891 

- tropical  intoxications,  904 

- treatment,  904 

- vertebrates  other  than  snakes,  892 

- batrachia,  892 

- salamanders,  892 

- toads,  892 

- lacertilia,  892 

- Holoderma,  892 

- — *  —  —  treatment,  893 
Polyuria,  in  tuberculous  kidney,  609 
Polypapilloma.  See  Frambesia  tropica. 
Polyserositis,  in  adhesive  pericarditis.* 
204 

Potassium,  salts  of,  in  enuresis,  627 
Potassium  bichromate,  in  bronchitis,  47 
Potassium  iodid  in,  aortic  or  thoracic 
aneurysm,  443 

—  bronchitis,  47 

—  chronic  laryngitis,  22 

—  phlebitis,  465 

—  syphilitic  aortitis,  440 

—  thrombo-angiitis  obliterans,  475 
Potassium  permananate  in,  acute  cystitis, 

618 

—  arrow  poisoning,  902,  903 

—  snake  poisoning,  892 
Poultices,  hot,  in  renal  colic,  598 
Premature  contractions  of  heart, 

295 

—  See  also  Heart,  diseases  of. 

Presenile  spontaneous  gangrene.  See 

Thrombo-angiitis  obliterans. 

Primary  acute  suppurative  myositis. 

See  Muscles,  diseases  of. 

Protein  in  foods,  table  of,  536 
Prussic  acid,  as  industrial  poison,  687 
Pseudo-angina  pectoris,  284 
Pseudotrichinosis.  See  Musyles,  diseases 
of,  polymyositis,  acute 
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Psychotherapy,  in  irritable  heart,  318 
Pulmonary  edema.  See  Edema,  pul¬ 
monary. 

Pulmonary  embolism.  See  Embolism, 
pulmonary. 

Pulmonary  emphysema.  See  Emphysema, 
pulmonary. 

Pulmonary*  thrombosis.  See  Thrombosis, 
pulmonary. 

Pulsus  alternans,  310 

—  See  also  Heart,  diseases  of. 

Pus  infections.  See  Industrial  diseases. 
Pyeletis.  See  Kidney,  diseases  of. 
Pyelography,  in  hydronephrosis,  593,  594 
Pyelonephritis.  See  Pyelitis. 

Pyogenic  infections,  in  cystitis,  617 
Pyopericardium,  203 

Quartz  lamp,  723 

Quinidin  sulphate  in,  chronic  myocardi¬ 
tis,  262,  264,  265 

—  disorders  of  heart  beat,  300,  305 

—  myocarditis,  225 

Quinidin  therapy,  in  auricular  fibrilla¬ 
tion,  305 

—  thrombosis,  449 

Quinin  and  urea  hydrochlorid,  in  bron¬ 
chopneumonia,  104 

Quinin  enemata  in,  intestinal  schistoso¬ 
miasis,  879 

—  ulcerative  colitis,  867 
Quinin  in,  acute  bronchitis,  36 

—  acute  laryngitis,  20 

—  endocarditis,  213 

—  hematochyluria,  881 

—  hemoglobinuria,  507 

—  pleurisy,  146 

Radiation,  and  occupational  diseases.  See 
Industrial  diseases. 

Radiation,  in  bladder  tumor,  643 
Radium  burns.  See  Burns. 

Radium  dermatitis,  737 
Radium  implantations,  in  bladder  tumor, 
650 

Radium  therapy  in,  arteriosclerosis,  371 

—  epithelioma,  791 

—  mediastinal  tumors,  175 

—  x-ray  dermatitis,  740 

Radium.  See  also  Industrial  diseases,  ra¬ 
diation,  735 

Recompression,  in  caisson-disease,  704- 
706 

Recurrent  phlebitis,  462 
Reeducation,  in  lead  poisoning,  671 
Relapsing  fevers.  See  Tropical  diseases. 
Renal  calculus.  See  Kidney,  diseases 
of,  nephrolithiasis. 

Renal  colic.  See  Kidney,  diseases  of, 
nephrolithiasis. 

Renal  embolism,  458 
Renal  lesions,  in  essential  hypertension, 
418 

- See  also  Blood  vessels,  diseases  of. 

Renal  sclerosis,  374 
■ — See  also  Blood  vessels,  diseases  of. 
Renal  secretion,  theories  of,  508 


Renal  test  diet,  in  nephritis,  522 
Renal  tuberculosis.  See  Kidney,  dis¬ 
eases  of,  tuberculous. 

Reptiles,  affections  due  to  poisonous. 
See  Poisons — reptiles — fish — arthropods 
and  plants,  affections  due  to. 

Resection,  in  bladder  tumor,  650 
Rest  in,  acute  coronary  obstruction,  287 

—  amyloid  disease  of  kidney,  576 

—  aortic  or  thoracic  aneurysm,  442,  443 

—  arteriosclerosis,  371 

—  benzene  poisoning,  677 

—  embolism,  457 

—  essential  hypertension,  382,  385,  386, 
404,  408,  412,  423,  426 

—  muscular  rheumatism,  488 

—  myocarditis,  224,  235 

—  nephritis,  527,  542,  552,  565 

—  osteomalacia,  495 

—  passive  congestion  of  lungs,  94 

—  pulmonary  edema,  97 

—  pulmonary  emboli,  99,  100 

—  pyelitis,  582 

—  sprue,  822 

—  syphilitic  aortitis,  440 

—  thrombosis,  449 

Rhinitis,  acute.  See  Nose,  diseases  of. 

—  atrophic.  See  Nose,  diseases  of. 

—  chronic.  See  Nose,  diseases  of. 

—  membranous.  See  Nose,  diseases  of. 
Rhinoscleroma.  See  Nose,  diseases  of. 
Rhus  toxicodendron,  in  enuresis,  620 
Ringer’s  solution,  in  thrombo-angiitis 

obliterans,  477 
Ringworm.  See  Tinea. 

Robinson’s  air  pressure  apparatus,  in 
lung  tumors,  127 
Roentgen  ray.  See  X-ray. 

Rossbach  chair,  in  pulmonary  emphy¬ 
sema,  117 

Rupture  of  muscles,  localized.  See 
Muscles,  diseases  of. 

Ryan’s  reaction,  in  industrial  fatigue, 
753 

Saddle-nose,  in  syphilis  of  upper  respira¬ 
tory  tract,  31 

Sahli’s  lavage  of  blood,  in  methemoglo- 
binuria,  506 

Salamander  poisoning,  892 
Salicylates  in,  endocarditis,  213 

—  insulation,  811 

—  muscular  rheumatism,  488 

—  myositis,  484 

—  pericarditis,  195 

— rheumatic  forms  of  pleurisy,  143,  146 
Saline  cathartics,  in  nephritis,  529,  553 
Saline  infusions,  in  anuresis,  503,  504 
Saline  solution,  local  injection  of,  in 
muscular  rheumatism,  488 

—  normal,  in  methemoglobinuria,  506 
Salipyrin,  in  myositis,  484 

Salol,  in  distomiasis,  875 
Salt,  amount  of,  in  average  portion  of 
food,  533 

Salvarsan.  See  Arsphenamin. 

Sand-fly  fever.  See  Pappataci  fever, 
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Sarcoma  of  bladder,  C33 
Sarcoma  of  pleuha,  1G0 
Scarlet  red,  in  ulcer,  796 
Schistosomiasis.  See  Tropical  diseases. 
Schneider’s  cardiovascular  rating,  in 
industrial  fatigue,  753,  754 
Schroetter’s  tubes  in,  rhinoscleroma,  11 

—  syphilis  of  upper  respiratory  tract,  31 
Scorpion  bites,  894 

Sea  bathing,  in  tuberculosis  of  mediasti¬ 
nal  lymph  nodes,  179 

Secondary  hypertrophic  osteoarthrop¬ 
athy.  See  Osteoarthropathy,  secondary 
hypertrophic. 

Secondary  suppurative  myositis,  486 
Sedatives,  in  essential  hypertension,  382, 
398,  412,  413,  426 
Seiler’s  solution,  in  laryngitis,  21 
Senile  arteriosclerosis,  376 
Serofibrinous  pleurisy,  145 
Serum  sickness,  as  reaction  to  serum 
treatment  for  bronchopneumonia,  104 
Serum  therapy,  in  anthrax,  786 

—  bronchitis,  53 

—  bronchopneumonia,  103 

—  endocarditis,  212,  221 
— ’Scorpion  bite,  895 

—  snake  poisoning,  891 

—  tuberculosis  of  the  larynx,  27 

—  undulant  fever,  813 

—  yellow  fever,  844 

Shaeffer  method  of  artificial  respiration, 

in  carbon  dioxid  poisoning,  680 
Shock,  electrical,  743 
Siderosis.  See  Industrial  diseases,  pneu¬ 
moconiosis. 

Silicosis.  See  Industrial  diseases,  pneu¬ 
moconiosis. 

Silver  nitrate,  in  enuresis,  627 
Silver  nitrate  irrigations,  in  acute  cystitis, 
618 

—  endemic  hematuria,  879 

Singer’s  nodes,  and  chronic  laryngitis,  22 
Sinus  arhythmia,  293 
Sinus  bradycardia,  294 
Sinus  tachycardia,  294 
Sinuses,  accessory,  diseases  of,  3 

—  diseased,  and  bronchopneumonia,  102 
Sinusitis,  acute  nasal.  See  Nose,  dis¬ 
eases  of. 

Siriasis.  See  Insolation. 

Sleep  in,  arteriosclerosis,  371 

—  essential  hypertension,  408,  423 
Sleeping  sickness.  See  Trypanosomiasis. 
Snake  poisoning.  See  Poisons — reptiles — 

fish — arthropods  and  plants,  affections 
due  to. 

Sodium,  salicylates  of,  in  pyelitis,  585 
Sodium  antimonyl  tartrate,  in  visceral 
leishmaniasis,  861 

Sodium  bromid,  in  aortic  or  thoracic 
aneurysm,  443 

Sodium  carbonate,  in  insolation,  810 
Sodium  citrate,  in  thrombo-angiitis  ob¬ 
literans,  477 

Sodium  chlorid  content  of  various  foods, 
533 


Sodium  chlorid  in,  insolation,  810 

—  nephritis,  531,  556,  560 

Sodium  hypochlorid  enemata,  in  intesti¬ 
nal  schistosomiasis,  879 
Sodium  iodid,  in  aortic  or  thoracic 
aneurysm,  443 

Sodium  nitrite,  in  nephritis,  542 
Sodium  theobromin  salicylate,  in  angina 

pectoris,  283 
Soldier’s  heart,  313 
Soporifics,  in  bronchitis,  43 
Sparking,  in  bladder  tumor,  636 
Spasm,  in  occupational  neuroses,  778 
Spasmodic  laryngitis.  See  Larynx,  dis¬ 
eases  of. 

Spider  bite,  894 

Spirochetoses.  See  Tropical  diseases. 
Spleen,  enlargement  in,  relapsing  fever, 
837 

—  trypanosomiasis,  849 
Sple.mc  embolism,  458 
Spontan-gangran.  See  Thrombo-angiitis 

obliterans. 

Spray  in,  bronchitis,  40,  55,  56,  59 

—  laryngitis,  21,  22,  25,  28,  31 

—  rhinitis,  5,  7,  8,  9 

—  sinusitis,  12 

Sprue.  See  Tropical  diseases. 

Steam  inhalers,  in  acute  laryngitis,  20 
Steele’s  technic  of  infections,  in  thrombo¬ 
angiitis  obliterans,  477 
Stegomyia  calopus,  in  transmission  of 
yellow  fever,  845,  846 
Sterilized  air,  after  removal  of  pericardial 
effusion  in  hydropericardium,  202 
Sterility,  radium  causing,  737 

—  x-rays  causing,  737 

Stimulants,  heart,  in  anuresis,  503,  504 
Stimulants,  in  pericarditis,  196 
Stokes-Adams’  syndrone,  in  heart-block, 
309 

Strapping  with  adhesive  plaster,  in  pleu¬ 
risy,  145 

Strongyloides  stercoralis,  884 
Strongylosis.  See  Tropical  diseases, 
nematode  infection. 

Strophanthin  in,  bronchopneumonia,  109 

—  embolism,  457 

—  myocarditis,  224 

—  pericarditis,  197 

Strychnin  in,  arrow  poisoning,  902 

—  bronchitis,  45,  55,  60 

—  bronchopneumonia,  109 

—  embolism,  457 

—  paralysis  of  bladder,  623 

—  pulmonary  edema,  97 

—  snake  poisoning,  892 
Strychnin  sulphate,  in  enurisis,  631 
Strychnos,  as  arrow  poisoning,  901 
Styptisin,  in  epistaxis,  18 
Subacute  endocarditis,  207 

—  See  also  Heart,  diseases  of. 
Sulphocarbolates,  in  endocarditis,  213 
Sulphonal,  in  bronchitis,  43 

Sulphur  dioxid,  as  industrial  poison,  687 
Sulphurated  hydrogen,  as  industrial 
poison,  683 
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Sulphuric  acid,  as:  industrial  poison,  687 
Sunlight  in,  phlebitis,  467 

—  rickets,  722 
Sunstroke.  See  Insolation. 

Suprapubic  cystotomy,  in  bladder  tumor, 
638 

Sweating  in,  anuresis,  503 

—  kidney  of  pregnancy,  577 

—  nephritis,  533,  542,  *548,  551,  556,  563 
Syphilitic  aortitis.  See  Aortitis, 

syphlitic. 

Syphilis,  in  etiology  of  chronic  myocar¬ 
ditis,  232 

Syphilis  of  muscles.  See  Muscles,  dis¬ 
eases  of. 

Syphilis  of  upper  respiratory  tract. 
See  Larynx,  diseases  of. 

Tachycardia,  paroxysmal,  297 

- See  also  Heart,  diseases  of. 

Tampon,  nasal,  in  epistaxis,  18 
Tannic  acid  in,  arrow  poisoning,  902 

—  hematuria,  504 
Tapeworms.  See  Teniasis. 

Tapping.  See  Thoracentesis. 

Tartar  emetic  in,  acute  laryngitis,  21 

—  dermal  leishmaniasis,  865 

—  trypanosomiasis,  850,  851 

—  ulcerating  granuloma  of  pudenda, 
831 

—  visceral  leishmaniasis,  860 
Tellurium,  as  industrial  poison,  689 
Teniasis.  See  Tropical  diseases. 
Terminal  infection,  in  essential  hyper¬ 
tension,  429 

—  See  also  Blood  vessels,  diseases  of. 

Tests,  agglutination,  in  diagnosis  of  un- 
dulant  fever,  813 

— functional  kidney,  in  nephritis,  520 

—  in  diagnosis  of  pyelitis,  581,  583,  588 
Tetrachloretiiane,  as  industrial  poison, 

684 

Tetralin.  See  Tetrachloretiiane. 

Thallin  sulphate  instillations,  in  tubercu¬ 
lous  cystitis,  619 

Theobromin  in,  arteriosclerosis,  372 

—  in  pulmonary  edema,  97 

Theobromin-sodiosalycylate,  in  nephritis, 
545 

Theocin,  in  nephritis,  545 
Thermal  reaction,  to  serum  treatment 
for  bronchopneumonia,  104 
Thermic  fever.  See  Insolation. 
Thermotherapy  in,  muscular  rheumatism, 
488 

Thermotherapy  in,  phlebitis,  646 

—  renal  colic,  597 

—  thrombo-angiitis  obliterans,  475 
Thiosinamin  in,  pleurisy,  161 

—  thrombo-angiitis  obliterans,  475 
Thoracentesis  in,  cardiac  failure  with 

edema,  409 

—  pleurisy,  149 
Thoracic  aneurysm,  443 

—  See  also  Blood  vessels,  diseases  of. 
Thoracotomy,  in  pleurisy,  162 
Three-day  fever.  See  Pappataci  fever. 


Thrombo-angiitis  obliterans,  469 
See  also  Blood  vessels,  diseases  of. 
Thrombosis,  466 

See  also  Blood  vessels,  diseases  of. 

—  pulmonary;  Lungs,  diseases  of. 

Thymol  in,  intestinal  distomiasis,  876 

—  cesophagostomiasis,  8S8 

Thyroid  extract  in,  atrophic  rhinitis,  8 

—  enuresis,  620,  629 

—  heart-block,  309 

Iick,  in  transmission  of  relapsing  fever 
838  • 

Ticks,  poisoning  by,  895 
Tight  lacing,  as  cause  of  movable  kidney, 
502 

Tinea.  See  Industrial  diseases. 

TNT,  as  industrial  poison.  See  Trini¬ 
trotoluene. 

Toads,  poisoning  by,  892 
Tobacco,  effects  of,  in  chronic  bronchitis, 
50 

Tociiil.  See  Endemic  hemoptysis. 
Toluene,  as  industrial  poison.  See 
Anilin. 

Toluindin,  as  industrial  poison.  See 
Anilin. 

Tonics,  in  occupational  neuroses,  781 
Tonsillectomy  in,  congenital  heart  dis- 
:  ease,  357 

—  pleurisy,  143 

Tonsils,  acute  bronchitis  and,  34 

—  bronchopneumonia  and,  102 

—  chronic  laryngitis  and,  23 

—  chronic  myocarditis  and,  232 

—  chronic  rhinitis  and,  6 

—  pericarditis  and,  189 

!  Toxic  type  of  arteriosclerosis,  377 
,  Tracheotomy,  in  mediastinal  tumors,  176 
Transfusion,  blood.  See  Blood  trans- 
I  fusion. 

—  salt,  in  nephritis,  558 

Trematode  infection.  See  Tropical 
J  diseases. 

Tremor,  in  occupational  neuroses,  778 
Trench  foot,  715 

Trendelenburg  position,  in  bronchiectasis, 
63 

Trephining  of  sternum,  in  mediastinitis, 

I  177 

Trichloracetic  acid  in,  chronic  rhinitis,  7 

—  epistaxis,  18 

Trichocepiialiasis.  See  Tropical  diseases, 
nematode  infection. 

Trichuris  trichiura,  886 
Trinitrobenzol.  See  Nitrobenzol. 
Trinitrotoluene,  as  industrial  poison, 
685 

Trional  in,  bronchitis,  44 

—  insolation,  811 

Trocar,  in  thoracentesis,  153,  160,  200 
Tropical  diseases,  799 

—  cestode  infection,  870 

—  distomiasis,  874 

- flukes,  874 

- varieties,  874 

- hepatic,  874 

- intestinal,  875 
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Tropical  diseases,  distomiasis,  intestinal, 
etiology,  875 

- flukes,  875,  876 

- geographical  distribution,  875, 

876 

- parasites,  875 

- prophylaxis,  876,  877 

- treatment,  876 

- eucalyptus  oil,  876 

- male  fern,  876 

- thymol,  876 

- trematodes,  875 

- varieties,  875,  876 

- -treatment,  874 

- cholecystotomv,  875 

- prophylactic,  875 

- salol,  874 

—  endemic  hemoptysis,  877 
- etiology,  877 

- geographical  distribution,  877 

- parasites  causing,  877 

- prophylaxis,  877 

- symptoms,  877 

—  filariasis,  880 

- chyluria,  882 

- arsphenamin  in,  882 

- Dracunculus  medinensis,  880 

- infection,  880 

- mode,  880 

- treatment,  882 

- surgical,  882,  883 

- Filaria  bancrofti,  880 

- mosquitoes  and,  880,  881 

- prophylaxis,  880 

- treatment,  881 

- ataxyl,  881 

- Filaria  lo  ,  883 

- Calabar  swellings,  883 

- infection,  883 

- mode,  883 

- treatment,  883 

- surgical,  884 

- Filaria  perstans,  884 

- guinea  worm,  882 

- hematochyluria,  881 

- treatment,  881 

- quinin,  881 

- x-ray,  881 

- medina  worm,  880 

- parasites  causing,  880,  882-884 

- treatment,  8S1 

- arsphenamin,  881 

- surgical,  882 

- worm  of  Pharoah,  882 

—  flagellate  infections,  866 

- Balantidium  coli,  866 

- ulcerative  colitis,  866 

- pathology,  866 

- prognosis,  866 

- -  —  symptoms,  866 

- treatment,  867 

- quinin  enemata,  867 

—  frambesia  tropica,  839 

- diagnosis,  839 

- differential,  839 

- syphilis,  839,  840 

- etiology,  839,  840 
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graphical  distribution,  840 

- pathology,  839,  840 

- prophylaxis,  842 

- symptoms,  841 

- treatment,  841 

- arsphenamin,  841 

- Wassermann  reaction,  839 

—  infections  of  bacterial  or  unknown 
etiology,  812 

- dengue  and  denguelike  fevers,  814 

- cause,  815 

- mosquitoes,  Culex  fatigans,  816 

- stegomyia,  816 

- polymorphic  character,  815 

- prophylaxis,  816 

- symptoms,  815 

- treatment,  816 

- symptomatic,  816 

- calomel  purge,  817 

- fluid  diet,  817 

- hill  diarrhea,  823 

- etiology,  823 

- symptoms,  823 

- treatment,  823 

- milk  diet,  823 

- saline  laxative,  823 

- local  inflammations,  830 

- -  climatic  buboes,  833 

- diagnosis,  833 

- treatment,  833 

- tropical  ulcer,  832 

- symptoms,  832 

- treatment,  832 

- dressings,  protective,  832 

- ulcerating  granuloma  of  pudenda, 

830 

- causes,  831 

- symptoms,  S30 

- treatment,  831 

- tartar  emetic,  831 

- x-ray,  831 

- low-country  morning  diarrhea,  823 

- definition,  823 

- Oroya  fever,  828 

- definition,  828 

- prophylaxis,  828 

- personal,  829 

- symptoms,  828 

- treatment,  830 

- symptomatic,  830 

- - blood  transfusion,  830 

- drugs,  830 

- diet,  light,  nourishing,  830 

- rest,  830 

- pappataci  fever,  817 

- definition,  817 

- prophylaxis  of,  818 

- symptoms,  817 

- treatment,  817 

- symptomatic,  817 

- references,  833-835 

- sprue,  819 

- confounded  with  pallagra,  820 

— 2 - definition,  819 

- etiology,  820 

- pathology,  820 
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Tropical  diseases,  infections,  sprue,  prog¬ 
nosis,  821 

- symptoms,  820,  821 

- theories  concerning,  819 

- treatment,  821 

- preventive,  821 

- climate,  821 

- specific,  822 

- vaccines,  822 

- symptomatic,  821 

- alcohol,  interdiction  of,  822 

- diet,  821 

- drugs,  822 

- milk  diet,  822 

- rest,  821 

- saline  aperient,  821 

- tsutsugamushi  fever,  818 

- causes,  818 

- prophylaxis,  818 

- symptoms,  818 

- treatment,  819 

- undulant  fever,  812 

- cause,  112 

- goat’s  milk,  infected,  812 

- diagnosis,  813 

- agglutination  tests,  813 

- symptoms,  812 

- treatment,  813 

- serum,  specific,  813 

- symptomatic,  814 

- vaccines,  813 

- Verruga  peruviana,  824 

- age  and,  825 

- climatic  conditions,  825 

- distribution,  824 

- etiology,  826 

- malaria  and,  827 

- nature,  824 

- Oroya  fever  and,  827 

- prophylaxis,  824,  826 

- theories  of  immunization,  827 

- race  and,  825 

- sex  and,  825 

- treatment,  827 

- theories  concerning,  827 

—  leeches,  888 

- protection  against,  889 

- removal,  888 

- surgical,  888 

- species  of,  888 

—  leishmaniasis,  858 

- dermal,  862 

- etiology,  863 

- geographical  distribution,  863 

- lesions,  862,  863 

- prophylaxis,  864 

- treatment,  864 

- antimony,  864,  865 

- intravenous  injection,  865 

- tartar  emetic,  865 

- x-rays,  865,  866 

- references,  869 

- visceral,  858 

- complications,  861 

- treatment,  861,  862 

- etiology,  859 

- prophylaxis,  859 


945 
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- -  —  symptoms,  859 

- treatment,  858 

- antimony,  860 

- general,  862 

'-sodium  antimonyl  tartrate,  861 

- tartar  emetic,  860 

*  complications  following,  860 

- dosage,  860 

- intravenous  injection,  860 

- types,  858 

—  nematode  infection,  870,  884 

- Onatostoma  siamense,  888 

- CEsophagostomiasis,  887 

- -  —  parasites  causing,  887 

- treatment,  887 

- thymol,  888 

- strongylosis,  886 

- geographical  distribution,  886, 

887 

- parasites  causing,  886,  887 

- treatment,  887 

- vermifuge,  887 

- references,  889 

- Strongyloides  stercoralis,  884 

- prophylaxis,  885 

- symptoms,  885 

- treatment,  885 

- trichocephaliasis,  886 

- prophylaxis,  886 

- treatment,  886 

- trichuris  trichiura,  886 

- whip-worm,  886 

—  relapsing  fevers,  836 

- diagnosis,  837 

- differential,  837 

- endemic,  836 

- Spirochfeta  recurrentis,  836 

- prophylaxis,  837 

- louse  destruction,  837 

- tick  destruction,  838 

- references,  867,  868 

- Spirochseta  recurrentis,  836 

- strains,  837 

- symptoms,  837 

- transmission,  836 

- louse,  836 

- tick,  836 

- treatment,  838 

- medical,  838 

- symptomatic,  838 

—  schistosomiasis,  877 

- endemic  hematuria,  877 

- geographical  distribution,  877 

- parasites  causing,  877,  878 

- ■ —  pathology,  878 

- prophylaxis,  879 

- treatment,  878 

- hyoscyamus,  879 

- silver  nitrate  irrigations,  879 

- surgical,  879 

- urotropin,  879 

- intestinal,  879 

- geographical  distribution,  879 

- parasite  causing,  879 

- prophylaxis,  880 
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Tropical  diiseases,  schistosomiasis,  intes¬ 
tinal,  treatment,  879 

- sodium  hypochlorid  enemata, 

879 

- quinin  enemata,  879 

- Katayama  disease,  880 

- geographical  distribution,  880 

- parasite  causing,  880 

- prophylaxis,  880 

- symptoms,  880 

- types  of,  877 

—  spirochetoses,  836 

—  teniasis,  870 
- etiology,  870 

- - — Sparganum  baxteri,  870 

- Sparganum  mansoni,  870 

- Sparganum  proliferum,  870 

- geographical  distribution,  870 

- intestinal,  871 

- etiology,  871 

- parasites,  871,  872 

- prophylaxis,  871,  872 

- treatment,  873 

- male  fern,  873 

- dosage,  873 

- prophylaxis,  871 

- somatic,  870 

- treatment,  871 

- surgical,  871 

- types  of,  870 

— 'theories  concerning,  799-803 

- pigment  in  skin,  relation  of  climate 

to,  801 

- thermoregulatory  mechanism,  rela¬ 
tion  of  climate  to,  801 

- tropical  sunlight,  injurious  effects, 

801 

• — trematode  infection,  870,  875-877 

—  trypanosomiasis,  848 

- Chagas’  disease,  856 

- diagnosis,  857 

- etiology,  856 

- prophylaxis,  857 

- symptoms,  857 

- transmission,  857 

- .treatment,  857 

- forms  of,  848 

- geographical  distribution,  848 

- pathology  of,  849 

- prophylaxis,  852 

- references,  868,  869 

- summary,  856 

- symptoms,  849 

- transmission  of,  848 

- Tsetse  fly,  848,  855 

- treatment,  849 

- •  antimony,  850 

- ataxyl,  850 

- “Bayer  205,”  852 

- neokharsivan,  851 

- intravenous  injection,  851 

- - — prophylactic,  852-856 

- drugs,  855,  856 

- general,  855 

- Tsetsefuges,  855 

- tartar  emetic,  850 

- intravenous  injections,  851 


Tropical  diseases,  trypanosomiasis,  treat¬ 
ment,  tryparsamid,  851 

- experimental  results,  851 

- vaccine,  850 

- experimental  results,  850 

—  yellow  fever,  842 
- etiology,  843 

- geographical  distribution,  842 

- mortality,  847 

- onset,  843 

—  —  pathology,  843 
- symptoms,  843 

- specific  prophylaxis,  845 

- isolation,  845 

- mosquitoes,  845 

- breeding  places,  846 

- - destruction,  846 

- vaccination,  846 

- dosage,  847 

- duration,  847 

- immunity,  847 

- results,  847 

- transmission,  842 

- mosquitoes,  842 

- treatment,  844 

- general,  844 

- serum,  844 

- dosage,  845 

- results,  845 

- specific,  844 

- symptomatic,  844 

Tropical  infections.  See  Tropical  dis¬ 
eases. 

Tropical  local  inflammations.  See 

Tropical  diseases,  infections. 

Iropical  sunlight,  effect  on  man  of,  80 
Tropical  ulcer.  See  Tropical  diseases. 

Trotyl,  as  industrial  poison.  See  Trini¬ 
trotoluene. 

Trypanocides,  in  trypanosomiasis,  851, 
852 

Trypanosomiasis.  See  Tropical  diseases. 
Tsetse  fly,  in  transmission  of  trypanoso¬ 
miasis,  848,  854 

Tsetsefuges,  in  prophylaxis  of  trypanoso¬ 
miasis,  855 

Tsutsugamuchi  fever.  See  Tropical  dis¬ 
eases. 

Tuberculin  in,  bronchial  adenitis,  68 

—  renal  tuberculosis,  613 

—  tuberculosis  of  the  larynx,  27 

—  tuberculosis  of  mediastinal  lymph 
nodes,  180 

Tuberculosis,  cutaneous.  See  Indus¬ 
trial  diseases,  dermatoses,  occupational. 

—  ir,  pneumoconiosis,  773,  774 

—  of  larynx.  See  Larynx,  diseases  of. 

—  of  mediastinal  lymph  nodes.  See  Me¬ 
diastinum,  diseases  of 

Tuberculous  cystitis.  See  Bladder,  dis¬ 
eases  of,  cystitis. 

Tuberculous  kidney.  See  Kidney,  dis¬ 
eases  of. 

Tuberculous  myositis.  See  Muscles,  dis¬ 
eases  of,  486 

Tumor,  pelvic,  as  a  cause  of  Hydrone¬ 
phrosis,  592 
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Tumor  of,  bladder.  See  Bladder,  diseases 
of,  033 

—  lung.  See  Lungs,  diseases  of. 
mediastinum.  See  Mediastinum,  dis¬ 
eases  of. 

—  pleura.  See  Pleura,  diseases  of. 
Turpentine,  as  industrial  poison,  686 

Ulcer,  tropical.  See  Tropical  diseases. 
Ulcerating  granuloma  of  pudenda,  830 
Ultraviolet  rays  in,  insulation,  806 

—  occupational  diseases,  721 
Uxdulant  FEVER.  See  Tropical  diseases. 
Unger  method  of  transfusion,  215 
Uremia,  423 

—  chronic  bronchitis  and,  53 

—  hydronephrosis  and,  595 
-—renal  colic  and,  602 

Uremia.  See  also  Kidney,  diseases  of, 
hydronephrosis. 

Ureteral  transplantation,  in  bladder 
tumor,  649 

Ureteral  catheterism.  See  Catheterism. 
Ureterolithotomy,  in  renal  calculus,  607 
Urethroscopic  method  of  radiation,  in 

bladder  tumor,  643 

Urinalysis,  frequent,- in  phlebitis,  464 
l  rine,  suppression,  in  renal  colic,  602 
Urotropin  in,  enuresis,  626 

—  endemic  hematuria,  879 

—  pyelitis,  5’85 

Uterus,  emptying  of,  in  kidney  of  preg¬ 
nancy,  578 

Vaccination,  prophylactic  in,  subacute 
bacterial  endocarditis,  219 

- yellow  fever,  846,  847 

Vaccinations,  desensitizing,  in  pul¬ 
monary  emphysema,  117 
Vaccines,  antogenous,  in  chronic  pneu¬ 
monia,  112 

Vaccines,  streptococcic,  in  bronchopneu¬ 
monia,  105 

Vaccines  in,  acute  rhinitis,  5 

—  chronic  bronchitis,  53 

—  endocarditis,  212,  221 

—  enuresis,  628 

—  ozena,  19 

—  pyelitis,  588 

—  rhinoscleroma,  10 

—  sprue,  823 

—  tuberculosis  of  larynx,  27 

—  undulant  fever,  813 
Vagasthenia.  See  Irritable  heart. 
Valvular  heart  disease  with  cardiac 

pain,  291 

Van  Slyke’s  method  of  acidosis  deter¬ 
mination,  422 

Vascular  accidents,  in  arteriosclerosis, 
412 

—  See  also  Heart,  diseases  of. 

Vegetable  cathartics,  in  nephritis,  529, 
553 

Venesection  in,  anilin  poisoning,  675 

—  anuresis,  504 

—  chronic  myocarditis,  256 

—  congenital  cardiac  disease,  342 
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Venesection  in,  congestion  of  lungs,  92, 

—  kidney  of  pregnancy,  577 

—  large  pulmonary  emboli,  99 
methyl  alcohol  poisoning,  681 

—  nephritis,  542,  564 

—  pericarditis,  194 

—  pulmonary  edema,  97 

—  thoracic  aneurysm,  444 

—  uremia,  427,  428,  429 

Venomous  arthropods.  See  Arthropods, 
venomous. 

Ventilation,  in  prevention  of  caisson- 
disease,  699 

Vermifuges  in,  intestinal  distomiasis,  876 

—  strongylosis,  887 
Veronal,  in  bronchitis,  43 

Verruga  peruviana.  See  Tropical  dis¬ 
eases. 

Vertebrates,  poisonous.  See  Poisons — 
reptiles — fish — arthropods  and  plants, 
affections  due  to. 

Vertigo,  in  caisson-disease,  694 
Violet  rays,  effect  of,  on  insolation,  806 
\  isceral  leishmaniasis.  See  Leishman¬ 
iasis. 

Vomiting  in,  renal  colic,  602 

—  yellow  fever,  843 

Waldenburg’s  pneumatic  cabinet,  in  pul¬ 
monary  emphysema,  118 
Wasps,  stings  of,  896 
Wassermann  reaction  in,  frambesia 
tropica,  839 

—  paroxysmal  hemoglobinuria,  507 

—  syphilis  of  upper  respiratory  tract,  30 
Water  therapy  in,  anuresisf  503 

—  kidney  of  pregnancy,  577 

—  lead  poisoning,  671 

—  phlebitis,  465 

—  pyelitis,  583,  585 

—  suppression  of  urine,  603 

Whey  cure,  in  chronic  bronchitis,  52 
Whip-worm,  8S6 

Wiring  and  electrolysis,  in  thoracic 
aneurysm,  444 

Worm  of  Pharaoh.  See  Tropical  dis¬ 
eases,  filariasis 
Writer’s  cramp,  778 

“X”  disease,  313 

Xenodiagnosis,  in  Chagas’  disease,  857 
Xylol,  as  industrial  poison.  See  Anilin. 
X-ray,  deep,  and  radium,  in  bladder 
tumor,  650 

X-ray  burns.  See  Burns;  X-ray  derma¬ 
titis. 

X-RAY  DERMATITIS,  738 

X-ray  examination  in,  hydronephrosis, 

594 

—  pneumocomiasis,  773 

—  renal  calculus,  606 

—  renal  tuberculosis,  610 

X-ray  therapy  in,  bladder  tumor,  648 

—  bronchial  adenitis,  68 

—  chronic  bronchitis,  59 

—  chronic  myocarditis,  229 
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X-ray  therapy  in,  cutaneous  tuberculosis, 
796 

—  dermal  leishmaniasis,  865 

—  eczema,  791 

—  epithelioma,  791 

—  hematochyluria,  881 

—  mediastinal  tumors,  175 

—  occupational  dermatoses,  792 

—  paronychia,  794 

—  tuberculous  myositis,  486 


X-ray  therapy  in,  ulcerating  granuloma  of 
pudenda,  831 

X-rays.  See  Occupational  diseases,  radia¬ 
tion. 

Yellow  fever.  See  Tropical  diseases. 
Yaws.  See  Frambesia  tropica. 

Zahn,  emboli  of.  See  Embolism. 

Zinc,  as  industrial  poison,  665 
Zinc  oxid,  in  industrial  infections,  659 
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